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Time  Economy  in  the 
Use  of  Society  Lists 

HE  latest  issue  of  the  Proceedincis  of  the  American 
Society  of  Civil  Engineers  carries  the  information 
that  the  Publication  Committee  recommended  to  the 
Board  of  Direction,  as  a  measure  of  economy,  the  omis¬ 
sion  of  the  alphabetical  and  deceased-members  lists  from 
the  forthcoming  “List  of  Members.”  If  the  society 
wants  (1)  to  save  money,  (2)  to  economize  in  the  time 
of  its  members,  (3)  to  cease  the  absurdity  of  publishing 
a  directory  of  the  directory,  it  will  eliminate  the  present 
alphabetical  direct-you-to-the-proper-page-to-find-the- 
address  list  and  consolidate  the  names  of  all  members, 
no  mattei*  what  the  grade,  into  a  single  list.  The  na¬ 
tional  mechanical  and  electrical  societies  have  long  since 
done  it.  It  is  a  time-saver.  One  search  gives  all  of  the 
information,  instead  of  the  two  searches  required  now. 

Criticism  of  Bureau  of 

Public  Roads  Unfounded 

ECENTLY  criticism  has  been  heard  that  the  Bu¬ 
reau  of  Public  Roads  has  been  delaying  the  states 
in  their  Federal-aid  work,  the  delay  being  attributed  to 
the  failure  to  appoint  a  new  director.  To  ascertain  the 
facts,  Engineering  News-Record  sent  telegrams  to  10 
state  highway  engineers,  well  distributed  geographic¬ 
ally.  The  answers  are  unanimous  that  there  has  been 
no  delay.  In  fact,  some  of  them  indicate  that  there  has 
been  improvement.  However,  some  of  the  officials  feel 
that  injury  to  the  organization  and  work  will  result  if 
the  appointment  of  a  director  is  unduly  delayed.  In 
this  feeling  all  will  concur.  The  sooner  the  new  di¬ 
rector  takes  office,  the  better  it  will  be  for  ♦^he  road¬ 
building  interests  of  the  country.  Disorganization  is 
bound  to  follow  if  the  present  uncertainty  is  allowed  to 
persist  much  longer. 

A  Fair  Day’s  Pay 

for  a  Fair  Day’s  Work 

N  THIS  issue  will  be  found  a  brief  article,  by  J. 
B.  Lippincott,  which  goes  to  the  heart  of  one  of 
the  critical  situations  of  the  day — that  of  wages.  Mr. 
Lippincott  shows  that  on  a  certain  operation  excellent 
results  were  accomplished  in  an  endeavor  to  persuade 
the  men  that,  in  order  to  maintain  the  wtr  wage-scale, 
they  had  to  give  an  adequate  day’s  work.  The  closing 
down  of  the  operation  prevented  carrying  the  work  to 
a  very  much  higher  stage  of  efficiency,  but  the  incident 
is  sufficient  to  indicate  both  to  employee  and  man¬ 
ager  that  the  way  out  of  present  wage  controversies 
is  for  the  one  to  guarantee  a  fair  day’s  work  and  the 
other  to  guarantee  a  fair  day’s  pay.  The  disposition 
among  employers,  so  far  as  we  have  been  able  to  as¬ 
certain,  is  to  maintain  the  present  rate  of  wages,  asking 
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in  return  either  pre-war  efficiency  or  an  efficiency 
readily  attainable  by  the  average  worker.  If  the  worker 
will  see  the  need  of  fair  production  and  will  be  guaran¬ 
teed  a  good  wage  for  it,  many  of  our  industrial  difficul¬ 
ties  will  be  quickly  cured. 

First  Big,  Worth-While 

Step  In  Compensation  Efforts 

AST  week’s  conference  on  salaries  of  engineers  in 
railroad  service,  held  under  the  au.spices  of  the 
American  Association  of  Engineers,  marks  the  first  big, 
worth-while  step  in  the  long  discussion  on  compensation. 
Various  societies  have  standardized  the  fees  of  consult¬ 
ing  engineers,  and  here  and  there  have  even  suggested 
the  proper  rates  for  employed  engineers.  For  the  first 
time,  though;  a  nationally  representative  meeting  of  en¬ 
gineers  has  proposed  a  schedule  of  salaries  for  a  large 
section  of  the  profession.  Furthermore,  they  propose  to 
get  action,  to  press  home  to  the  Railroad  Administration 
the  fairness  of  the  approved  schedule.  The  action  at 
Chicago  is  certain  to  have  a  stimulating  effect  on  the 
whole  compensation  discussion.  It  will  give  it  definite¬ 
ness.  There  is  now  a  norm  to  which  discu.ssion  can  be 
referred.  The  men  who  did  the  work  of  the  conference 
and  the  society,  the  American  Association  of  Engineers, 
which  arranged  it,  deserve  great  credit  for  their  ac¬ 
complishment.  Every  engineer  will  be  with  them  in 
their  future  steps  with  the  adopted  schedule. 

Resort  to  Primitive  Tools 

Often  Wise  Plant  Selection 

ELECTION  of  -a  hand  derrick  instead  of  a  more 
modern  hoisting  machine  to  place  the  considerable 
volume  of  stone  required  to  repair  the  masonry  dam 
described  in  Engineering  N ews-Record  of  Mar.  13.  1919, 
p.  517,  demonstrates  a  more  alert  perception  of  the 
art  of  plant  selection  than  is  apparent  in  many  con¬ 
struction  operations.  With  the  multiplicity  of  highly 
perfected  power  tools,  the  con.structor  falls  very  easily 
into  the  habit  of  regarding  the  choice  of  a  less  modern 
tool  as  a  violation  of  good  practice.  Instead,  as  was 
the  case  in  the  dam  work  at  Willimantic,  the  truly  scien¬ 
tific  procedure  often  is  to  revert  to  a  primitive  tool.  The 
installation  of  a  power  derrick  on  this  work,  however 
efficient  it  may  be  by  itself,  would  have  been  an  error  in 
plant  selection.  The  speed  and  output  of  the  power  der¬ 
rick  could  not  have  been  utilized,  while  the  cost  of 
getting  the  heavier  plant  onto  the  work  and  of  keep¬ 
ing  it  supplied  with  fuel  might  easily  have  increased 
the  cost  per  unit  of  output  to  a  figure  which  would  show 
no  economy,  compared  with  the  use  of  a  hand  derrick. 
It  is  as  easy  to  over-plant  a  construction  operation  as 
it  is  to  fail  to  provide  sufficient  equipment.  The 
resultant  lack  of  economy  is  often  quite  as  great. 
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A  Forward-Looking 

Railway  Conventioii 

N  ITS  record-l)reaking  meeting  at  Chicago  last  week 
the  railway  engineering  profession  made  full  response 
to  the  call  of  the  times.  Coming  after  the  stress  and 
confusion  of  war  railroading,  the  inspiring  energy  and 
hopefulness  evident  at  the  meeting  gave  unmistakable 
promise  of  a  broadening  and  deepening  of  technical 
work  in  the  railway  field.  Yet  even  during  the  war  re¬ 
search  w'as  active  in  the  solution  of  transportation  prob¬ 
lems.  The  notable  studies  of  rail  quality  recorded  on 
another  page  open  the  first  definite  pro.spect  of  dis¬ 
tinct  advance  in  this  .subject  that  has  appeared  in  years. 
Remarkable  work,  too,  was  done  in  the  study  of  bridge 
specifications,  a  foundation  stone  of  structural  safety. 
The  greatest  achievement  of  the  past  year,  however, 
was  the  liberalization  of  thought  among  railway  engi¬ 
neers  of  which  the  meeting  gave  repeated  evidence. 
With  new  views  on  the  engineer’s  relation  to  labor, 
and  a  cooperative  spirit  forming  with  regard  to  the 
manufacturers  who  aid  in  developing  railway  materials 
and  methods,  a  basis  is  given  for  progress  greater  than 
that  of  any  prior  period. 

Conference  on  Federal 

Public  Works  Department 

NATIONAL  convention  of  engineers  representing 
every  branch  of  the  profession,  made  up  of  dele¬ 
gates  chosen  by  all  classes  of  engineering  societies,  local 
and  state  societies  as  well  as  national,  has  been  called 
by  the  Engineering  Council  to  assemble  at  Chicago 
Apr.  23-25  to  discuss  the  proposed  Federal  department 
of  public  works.  Never  before  has  it  been  attempted 
to  bring  the  influence  of  the  entire  engineering  profes¬ 
sion  to  bear  on  a  great  project  for  public  welfare. 
In  fact,  no  sucii  convention  representing  all  branches 
of  the  engineering  profession  has  ever  been  laid.  The 
nearest  approach  to  it  w’as  a  convention  held  in  Cleve¬ 
land  33  years  ago,  or  Mar.  31,  1886,  when  delegates 
from  23  local  societies  of  civil  engineers  met  to  organize 
to  further  the  project,  then  as  now  a  matter  of  deep 
interest  to  engineers,  for  a  national  department  of 
public  works.  It  is  not  strange  that  the  movement  of 
that  day  failed  of  success.  The  total  membership  of 
all  the  23  engineering  societies  which  joined  in  that 
Cleveland  convention  33  years  ago  was  less  than  the 
number  of  members  in  any  one  of  many  of  the  repre¬ 
sentative  local  engineering  societies  of  today,  to  say 
nothing  of  the  huge  roll  of  members  in  the  national 
societies.  More  than  50,000  engineers  will  probably 
be  represented  at  the  Chicago  convention.  If  the  united 
influence  of  this  great  body  of  engineers  can  be  put 
behind  a  well  worked  out  plan  for  a  Federal  department 
of  public  works,  at  this  time  when  the  public  is  de¬ 
manding  greater  efficiency  in  Governmental  business, 
there  is  good  hope  for  success. 

Simple  Tests 

Disclose  Trade  Skill 

ANAGERS  of  the  “practical”  school  as  a  rule  be¬ 
lieve  that  the  engineer’s  methods  of  analysis  fail 
when  the  problem  of  appraising  applicants  for  work  is 
up  for  solution.  The  work  of  a  few  pioneers  in  recent 
years  has  gone  far  to  discredit  this  belief.  Unfortu¬ 
nately,  this  work  is  not  generally  known.  Even  engi¬ 
neers  do  not  know  it  well.  And,  because  in  all  problems 


of  human  relations  there  is  a  residuum  which  does  not 
break  down  under  analysis,  even  some  engineers  have 
dismissed  the  problem  as  unsolvable  by  engineering 
methods.  It  is  these  conditions  which  lend  special  in¬ 
terest  as  well  as  value  to  the  experience  of  the  personn?! 
organization  of  our  new  Army  in  appraising  the  trade 
.skill  of  thousands  of  recruits.  The  general  method  of 
conducting  trade-skill  tests  for  Army  workers  were  out¬ 
lined  on  page  554  of  last  week’s  issue.  The  simplicity 
of  the  operation  is  exceeded  only  by  the  conclusiveness 
of  the  results  obtained.  The  Army  experience  has 
demonstrated  other  facts  of  equal  importance  to  con¬ 
struction  and  to  industry  generally.  Trade-skill  tests 
are  expensive  neither  in  time  consumed  nor  in  equip¬ 
ment  required,  nor  in  the  cost  of  skilled  direction.  They 
operate  as  well  in  selecting  men  for  the  industries  as 
in  selecting  men  for  warfare.  They  involve  no  pre¬ 
viously  unknown  methods.  War  experience  here,  as  in 
a  score  of  other  directions,  has  rendered  a  service  to 
business. 


Discussion  for  the  Guidance  of  the 
Development  Committee 

EVERAL  members  of  the  Development  Committee 
of  the  American  Society  of  Civil  Engineers  have  re- 
X'ently  expressed  their  disappointment  at  not  having  re¬ 
ceived  from  the  members  suggestions  regarding  the 
conduct  and  desirable  activities  of  the  society.  Some 
local  sections  have  given  expression  to  views  on  certaij' 
topics,  but  on  the  whole  the  membership  has  remained 
inarticulate.  Naturally,  the  Development  Committee 
needs  to  have  the  best  thought  of  the  whole  membership. 
Individual  opinion,  however,  is  not  likely  to  be  freely 
offered  until  the  committee  takes  the  initiative  by  pre¬ 
senting  something  concrete  for  discussion.  It  need 
not  be  the  conclusion  of  the  majority.  In  fact,  alterna¬ 
tive  plans  will  be  as  effective  in  stimulating  discussion 
as  would  a  single  plan  more  or  less  matured. 

But  while  individual  expression  of  views  may  not  be 
readily  forthcoming,  there  is  another  means — through 
studies  and  reports  of  local  association  of  members — of 
learning  what  a  large  part  of  the  membership  desires. 
The  Philadelphia  and  Pittsburgh  groups  have  already 
pointed  the  way.  Both  have  organized  section  develop¬ 
ment  committees,  which,  in  turn,  have  been  divided  into 
subcommittees  paralleling  those  of  the  Development 
Committee  itself.  These  local  development  committees 
have  already  sent  to  their  respective  associations  reports 
that  have  had  intelligent  and  eager  discussion.  At  Phil¬ 
adelphia  the  report  has  been  circulated  confidentially 
to  the  members,  in  order  that  they  may  give  it  close 
study  and  be  prepared  to  discuss  it  with  greater  thor¬ 
oughness  at  the  April  meeting. 

In  both  cases  the  local  associations’  representatives 
have  attended  the  meetings  and  have  looked  upon  the 
work  as  a  process  of  formulating  the  opinion  of  the  local 
members  for  their  (the  representatives’)  guidance. 

What  Philadelphia  and  Pittsburgh  have  done  the  other 
local  associations  should  proceed  to  do.  Then,  as  the 
conclusions  of  each  section  are  formulated,  they  should 
be  published.  They  will  thus  not  only  stimulate  the  think¬ 
ing  of  the  other  sections,  but  also  of  individuals  without 
local-section  affiliations.  The  resulting  discussion  shouH 
furnish  information  and  suggestions  that  will  heli, 
the  parent  Development  Committee  in  the  discharge  of 
its  weighty  but  inspiring  duty. 
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Road  Contractors  Must  Prepare 
for  Dry  Concrete 

C 'CONTRACTORS  for  concrete  roadwork  must  be  pre- 
>  pared  to  alter  their  construction  methods.  The 
star  of  dry  concrete  is  ascendant.  Convinced  by  the 
tests  of  Prof.  D.  A.  Abrams,  described  in  Engineering 
S eion-Record  of  May  2,  1918,  p.  873,  many  road  engi¬ 
neers  are  barring  the  use  of  the  wet  mixes  of  past 
years.  Specifications  already  prepared  for  consider¬ 
able  mileages  of  concrete  road  to  be  built  this  year 
call  for  mixtures  .so  dry  that  they  mu.st  be  tamped.  It 
is  known  that  these  specifications  are  but  forerunners 
of  o*^hers  covering  the  work  of  whole  states. 

This  change  in  concrete-road  practice  is  of  direct 
concern  to  contractors.  New'  and  different  equipment 
will  be  required,  and  greater  working  capital  will  be 
needed  to  conduct  construction  operations. 

In  these  conditions  there  is  no  reason  for  alarm. 
The  danger,  if  there  is  any  danger,  lies  in  ignoring 
them.  Nor  need  contractors  anticipate  a  wholesale 
change  to  the  dry  mix  in  the  specifications  for  this 
year’s  road  construction.  A  few  specifications  will  call 
for  mixtures  so  dry  that  the  concrete  must  be  heavily 
tamped  to  flush  the  w'ater  to  the  surface.  Most  specifi¬ 
cations  will  call  for  only  moderately  stiff  mixtures, 
or  for  no  change  until  engineers  are  more  fully  con¬ 
vinced  that  the  mechanical  means  for  handling  ab¬ 
normally  dry  concrete  are  assured.  In  the  end,  however, 
contractors  must  look  forward  to  the  use  of  drier  con¬ 
crete  for  road  construction,  a  mixture  so  dry  that  it 
must  be  compacted  by  tamping,  and  they  must  be 
prepared  to  change  their  practices  to  meet  the  condi¬ 
tions. 

New  Prospects  for  Improving  Rail  Steel 

WITH  the  discovery  in  recent  months  of  a  wholly 
new  means  for  investigating  rail  quality,  a  start 
has  been  made  tow’ard  the  acquisition  of  new  truths 
whose  magnitude  and  importance  can  hardly  be  esti¬ 
mated  as  yet.  Laboratories  all  over  the  country  are 
engaged  in  examining  good  and  bad  rails  by  etching 
with  strong  acid,  and  they  have  begun  to  coordinate 
the  interior  conditions  disclo.sed  by  the  acid  with 
failures  of  rails  in  track  service.  It  is  nearly  eight 
years  since  the  transverse  fissure  was  discovered;  yet 
in  that  period  hardly  as  much  advance  has  been  made 
toward  locating  its  source  as  within  the  past  few 
months. 

An  appreciation  of  the  power  of  the  new  method  of 
study  may  be  obtained  from  the  light  it  throws  on  the 
part  played  by  “bad  heats.’’  During  the  past  years  of 
investigation  not  a  few  rail  men  came  to  believe  that 
fissure  troubles  reside  not  in  the  individual  rail  but  in 
the  ingot  or  in  the  heat.  Yet  this  conclusion  did  not 
impress  itself  on  all,  and  further  conclusions  of  pos¬ 
sibly  great  moment  were  thereby  forestalled.  With 
deep  etching,  however,  the  parallelism  of  acid-un¬ 
soundness  and  transverse-fissure  troubles  appeared 
early,  and  further  investigation  showed  a  tendency  for 
all  or  a  large  part  of  a  furnace  heat  of  steel  to  be  un¬ 
sound  in  the  acid  test.  It  was  natural  to  conclude  that 
the  transverse-fissure  danger  affected  the  whole  heat  or 
the  part  which  the  acid  test  pointed  out  as  suspicious. 
Joining  this  conclusion  to  the  known  fact  that,  in  many 
cases,  two  or  more  rails  of  the  same  heat  had  failed 


in  the  track,  a  tentative  conclusion  has  been  es^^ablishet! 
that  transver.se-tissure  troubles  must  be  blamed  on  de¬ 
fective  quality  of  the  heat. 

Two  important  deductions  follow;  First,  that  if  one 
or  tw’o  breakages  in  service  give  warning  against  a" 
other  rails  of  the  same  heat  number,  possible  further 
breakages  (or  accidents)  may  be  avoided  by  taking  out 
these  rails  at  once.  Second,  that  there  is  more  promise 
in  metallurgical  .studies  of  rail  steel  and  examination  of 
furnace  and  mill  conditions  than  in  study  of  track 
service. 

As  the  facts  stood  until  recently,  the  ca.se  was  equally 
unsatisfactory  for  both  of  the  opposing  theories;  That 
overstress  in  the  track  is  the  cau.se  of  transverse  fis¬ 
sures  and  that  mill  defects  are  the  cause.  Against  the 
latter  .stood  the  fact  that  no  defects  of  the  steel  could 
be  discovered  by  any  known  method  of  examination,  as 
well  as  the  fact  that  the  breaks  develop  on  the  gage 
side  of  the  rail,  where  the  service  is  most  severe.  On 
the  other  hand,  the  stress  theory  was  confronted  by  the 
unanswerable  objection  that  out  of  many  like  rails  in 
a  given  stretch  of  track  only  very  few  developed  trans¬ 
verse  fissures.  Moreover,  light  rails  often  survived 
where  an  adjacent  rail  of  heavier  section  broke — 
though  its  stres.ses  were  lower;  under  the  stress  theory 
it  should  not  have  broken.  Furthermore,  a  rail  that 
had  one  trapsverse  fissure  often,  or  usually,  contained 
several,  and  sometimes  many,  and  it  .seemed  undeniable 
that  the  material  itself,  the  rail,  was  defective. 

Today  it  appears  clearly  established  that  the  stress 
action — that  is,  the  production  of  a  progressive  or  de¬ 
tail  fracture — does  not  begin  until  a  steel  defect  give.-t 
it  a  starting-point.  The  search  is  narrowed  down  to  the 
nature  of  the  defect  that  causes  a  star-.shaped  break,  or 
a  “gray  spot,’’  or  a  transverse  fissure.  Does  non¬ 
homogeneity  of  the  metal,  whether  visible  under  the 
microscope  or  not,  cause  the  trouble?  Are  there  cracks 
in  the  steel,  little  discontinuities  that  never  were  welded 
up  firmly,  and  that  the  acid  seeks  out  and  enlarges 
into  sawcut-like  gashes?  Such  questions  are  likely  to 
be  an.swered  soon  during  the  inquiry  into  what  ma¬ 
terial  dissolves  out  of  the  gashes  made  by  the  acid. 

Doubtless,  the  defects  revealed  by  the  acid  go  back 
to  an  early  stage  in  the  rolling.  Dr.  P.  H.  Dudley’s 
statistical  demonstration  that  rails  rolled  from  reheated 
blooms  do  not  break  seems  to  make  this  fact  certain. 
Reheating  allows  the  alloying  elements  of  the  steel  to 
diffuse.  It  also,  perhaps,  furnishes  heat  enough  for 
the  welding  up  of  cracks  that  developed  in  the  ingot 
or  during  the  blooming.  But  the  latter  probability  is 
less  attractive,  in  the  light  of  the  fact  that  direct-rolled 
rails  often  break;  time  of  heating  .seems  to  be  the 
factor,  and  this  means  diffusion  rather  than  welding. 

So  clo.se  a  similarity  exists  between  the  transverse- 
fissure  trouble  of  rails  and  the  “snowflake’’  trouble  of 
nickel-steel  gun  forgings  di.scus.sed  at  the  Americ.an  In¬ 
stitute  of  Mining  Engineers’  convention  a  month  ago, 
that  the  tendency  to  look  for  identical  causes  is  but 
natural.  The  rail  question,  however,  is  more  easily 
solved,  perhaps,  as  an  independent  study.  In  discus¬ 
sing  snowflakes,  in  our  issue  of  Feb.  27,  1919,  p.  408, 
we  spoke  of  the  essential  unity  of  steel  study.  It  is 
more  probable,  however,  that  rail  study  will  throw  light 
on  snowflakes  than  that  the  converse  should  happen. 
The  new  acid-etching  process  gives  immediate  promise 
of  advance  in  our  knowledge  of  rail  quality. 
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Cost  of  Camp  Utility  Operation  by  the  Construction 

Division  of  Our  Army 

Roads,  Buildings,  Fire  Protection,  Electric  Service,  Heating,  Water-Supply,  Sewerage  and 
Sewage  Treatment  with  Grease  Recovery,  Refrigeration  and  Railroad  Service 

By  George  W.  Fuller 

Consulting  Engineer,  New  York  City 


The  history,  functions,  organization  and  major 
operations  of  the  Construction  Division  of  our 
Army  were  outlined  by  the  writer  in  Engineering 
\eivs-Recnrd  of  Feb.  27,  p.  416,  and  the  organization  set 
up  by  the  Construction  Division  to  operate  and  maintain 
the  buildings  and  utilities  at  the  Army  camps  was 
described  by  the  writer  in  Engineering  Netvs-Record 
of  Mar.  20,  1919,  p.  562.  Some  of  the  operating  records 
and  costs  are  summarized  in  the  present  article.  Effi¬ 
ciency  in  control  of  camp  water-supply  both  as  to 
quality  and  quantity  is  an  outstanding  feature.  Among 
the  more  novel  experiences  is  that  of  removal  of  grease 
from  kitchen  wastes  in  order  to  lessen  the  difficulties 
with  floating  solids  and  acid  fermentation  in  the  treat¬ 
ment  tanks  at  the  sewer  outlets. 

Roads — At  the  camps  and  embarkation  .ports  alone 
there  were  during  1916  nearly  750  miles  of  highway. 
Since  early  August  each  camp  and  cantonment  has  re¬ 
ceived  an  appropriation  of  $15,000  for  road  main¬ 
tenance.  In  addition  to  this  amount,  special  sums  of 
from  $10,000  to  $25,000  each  have  been  alloted  in  the 
case  of  some  camps  for  road  reconstruction. 

The  original  specifications  call  for  four  standard 
types  of  roads,  but  no  single  type  was  adopted  in  all 
camps  and  cantonments.  The  four  used  at  the  va¬ 
rious  places  were  bituminous  macadam.  asphaHic  con¬ 
crete,  brick,  and  cement  concrete.  The  main  arteries  of 
traffic  were  in  general  paved  with  one  of  these  types, 
depending,  of  course,  upon  such  factors  as  the  avail¬ 
ability  of  materials,  the  character  of  construction  equip¬ 
ment,  the  nature  of  the  soil,  and  the  speed  of  con¬ 
struction.  These  roads,  considering  the  rough  usage 
which  they  received,  have  stood  up  very  w'ell,  but  almost 
constant  repairs  are  necessary. 

Buildings — Demands  for  roof  repairs  have  been  so 
great  that  special  study  was  made  to  determine  the 
cheapest  effective  method  of  making  such  repairs,  tak¬ 
ing  into  account  the  temporary  character  of  the  build¬ 
ings  in  other  than  permanent  Army  posts.  The  build¬ 
ings  con.structed  since  the  .spring  of  1917  have  for  the 
most  part  been  roofed  with  tw'o-ply  roofing  paper.  The 
drying  out  of  decking  naturally  caused  the  roofing  paper 
to  buckle,  in  some  cases  to  such  an  extent  as  to  crack 
it  or  pull  it  around  flashings,  thus  causing  leaks.  A 
good  deal  of  damage  was  also  caused  to  the  roofs  by 
walking  on  them  for  signal  practice,  for  use  as  observa¬ 
tion  posts  and  similar  activities  at  the  camps.  In  co¬ 
operation  with  the  Bureau  of  Standards,  an  economical 
method  of  roof  repairing  with  plastic  cement  was 
adopted,  and  by  the  proper  use  of  this  material  the 
roofs  have  been  kept  reasonably  water-tight,  at  an  an¬ 
nual  cost  of  about  10c.  per  square.  At  the  principal 
camps  alone,  for  1918  the  average  cost  of  maintenance 
and  repair  was  ,>^0.  per  cubic  foot,  while  the  total 
population  housed  approximated  1,000,000.  On  this 
basis  the  cost  of  maintenance  and  repair  of  buildings 


for  the  six-month  period  which  ended  wdth  the  calender 
year  1918  was  $4.05  per  capita,  or  $8.10  per  capita  per 
year.  The  total  number  of  individual  buildings  which 
have  to  be  maintained  is  nearly  55,000,  with  a  combined 
volume  of  1,705,625,000  cubic  foot. 

Fire  Protection — As  fire  marshal,  the  utilities  officer 
at  each  large  project  has  organized  an  efficient  and  up- 
to-date  fire  company  for  the  protection  of  buildmgs  and 
stores.  The  general  policies  maintained  in  the  design 
of  the  camps,  of  providing  an  ample  number  of  hy¬ 
drants  and  automobile  fire  trucks,  and  of  leaving  “fire 
breaks”  and  sufficient  space  between  the  individual 
buildings,  has  been  well  justified.  At  each  camp  the 
fire  company  has  been  organized  at  a  strength  of  about 
60  men,  commanded  by  an  officer  corresponding  to  the 
municipal  “fire  chief,”  who  has  had  experience  in  mu¬ 
nicipal  fire  department  work.  Similarly,  the  enlisted 
men,  so  far  as  possible,  were  chosen  for  their  previous 
fire-fighting  experience. 

The  fire  loss  per  capita  has  been  kept  down  to  a  re¬ 
markable  low  figure,  considering  the  character  of  the 
construction.  The  total  fire  loss  in  the  Army  camps, 
with  average  populations  of  about  30,000  men  during 
the  year  1918,  amounted  to  46c.  per  capita  as  against 
the  loss  of  $2.10  per  capita  throughout  the  whole  United 
States.  This  is  noteworthy  in  view  of  the  fact  that  the 
standards  of  the  National  Board  of  Fire  Underwriters 
designate  as  a  low  annual  fire  loss  in  municipalities 
one  that  is  below  $2  per  capita.  Thousands  of  fires,  of 
course,  broke  out,  but  only  four  got  beyond  the  build¬ 
ings  in  which  they  originated,  and  in  each  case  the 
camp  fire  department  succeeded  in  saving  a  part  of  the 
building  in  which  the  fire  started  and  a  part  of  the 
single  adjacent  building  to  which  it  spread. 

Electric  Light  and  Power — One  of  the  routine  duties 
of  the  utilities  officer  in  the  field  consists  of  seeing  that 
the  necessary  generator  capacity  is  actually  available 
at  the  power  station,  that  the  transmission  lines  are  af 
sufficient  size  and  properly  protected,  that  the  neces¬ 
sary  transformers  and  service  stations  meet  adequately 
the  demands,  and  that  the  electric  energy  is  properly 
distributed  where  it  is  needed.  The  secondary  distri¬ 
bution  circuit,  including  street  lighting,  service  en¬ 
trances  to  buildings,  all  interior  wiring  in  buildings, 
together  with  supplying  and  maintaining  the  electric 
power  equipment  of  the  pumping  stations,  refrigeration 
plants,  laundries,  and  so  on,  all  falls  within  the  duties 
of  the  utilities  organization.  In  the  32  organized 
camps  and  cantonments  alone  electric  wiring  averages 
about  1,000,000  ft.,  or  190  miles. 

The  average  cost  to  the  Government  for  electric 
energy  has  been  kept  down  to  about  2.5c.  per  kilowatt- 
hour.  The  cost  of  electric  current  varies  according  to 
local  conditions.  At  Camp  Lewis,  Washington,  with  wa¬ 
ter-power  generation,  it  costs  approximately  0.9c.  per 
kilowatt-hour,  while  at  Camp  Mills,  with  steam  gen- 
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eration  and  under  somewhat  unusual  conditions,  it  cost 
about  7.5c.  The  average  per  capita  consumption  for 
all  camps  is  about  7  kw.-hr.  per  month. 

Heating  Service — In  connection  with  the  heating 
operations,  the  conservation  of  fuel  has  been  of  great 
importance.  The  records  of  the  Maintenance  and  Re¬ 
pair  Division  show  at  14  central  heating  plants  a  sav¬ 
ing  by  careful  operation  alone  of  almost  50%  of  the 
estimated  cost.  The  estimated  daily  average  of  coal 
required  was  360  tons,  while  the  actual  consumption 
was  179  tons.  These  figures  were  taken  from  Northern 
camps,  where  the  cost  of  the  coal  was  $8.21  delivered  at 
the  boiler  bouses,  and  the  saving  over  the  estimated  re¬ 
quirements  amounted  to  $313,213.  Something  over 
5,000,000  sq.ft,  of  cast-iron  radiation  are  used  in  the 
camps  alone.  Tens  of  thousands  of  room  heaters  and 
stoves  are  used,  and  all  must  be  kept  in  good  order. 

The  amount  of  coal  consumed  in  the  camps  reaches 
nearly  2,000,000  tons  per  year  at  an  average  cost  of 
$5.03  per  ton  delivered,  or  $10.01  per  capita  per  year. 
Approximately  a  third  of  the  total  cost  consumed  in  all 
camps  was  used  to  heat  buildings.  For  example,  dur¬ 
ing  the  extremely  cold  weather  of  a  year  ago  Camp 
Funston  used  8640  tons  of  coal  per  month  for  heating 
purposes  alone,  and  to  heat  the  2000-bed  hospitals  at 
Camp  Dix  during  November,  1918,  required  1271  tons. 

Control  of  Water  Supply 

The  average  cost  of  purchased  water-supply  has  been 
8.16c.  per  1000  gal.,  varying  from  4c.  at  Camp  Doni¬ 
phan  to  17.5c.  at  Camp  Fremont.  With  an  average  total 
daily  population  in  the  larger  camps  of  506,882  persons, 
from  January  to  October,  1918,  inclusive,  and  a  total 
daily  consumption  of  26,166,000  gal.,  the  total  daily 
cost  amounts  to  $2135  per  day,  or  $1.54  per  capita  per 
year  for  a  daily  average  of  52  gal.  per  capita. 

In  a  number  of  instances  the  Government  maintains 
a  booster  station  on  the  force  mains  in  addition  to  the 
station  at  the  camp  or  project,  hence  there  is  an  addi¬ 
tional  item  of  expense.  Although  precise  figures  are 
not  available  it  is  estimated  that  2ic.  per  1000  gal. 
for  boosting  is  approximately  correct.  This  would  make 
a  total  cost  of  10.7c.  per  thousand  gallons. 

In  the  month  of  January,  1918,  for  example,  when  the 
peak  per  capita  consumption  was  reached  at  the  camps, 
one  camp  reported  the  maximum  average  per  capita 
daily  consumption  for  the  month  at  123  gal.,  while  an¬ 
other  reported  the  minimum  average  of  42  gal.  The 
high  consumption  may  be  attributed  to  some  extent  to 
allowing  water  to  keep  running  from  the  outlets  to  pre¬ 
vent  freezing,  and  also  to  central  heating  plants  with¬ 
out  return  systems.  The  water-supply  in  most  cases 
is  designed  on  a  daily  55  gal.  per  capita  basis  at  a 
pressure  of  60  to  85  pounds. 

The  majority  of  the  National  Army  cantonments  have 
wood-stave  pipe  for  their  distribution  mains,  some  3,- 
500,000  ft.  in  all  having  been  laid  in  the  National  Army 
and  National  Guard  camps.  At  Camp  Dix  there  are 
approximately  19  miles  of  water  main,  one-third  of 
which  is  cast-iron  with  leadite  joints.  There  are  ap¬ 
proximately  25  miles  of  service  pipe,  ranging  in  size 
from  3  to  5  in.  and  about  15,000  water  fixtures. 

By  careful  test  at  Camp  Dix  it  was  determined  that 
fixture  waste  and  legitimate  use  accounted  for  400,000 
gal.  of  a  minimum  night  rate  of  600,000  gal.  per  24 
hours.  It  was  also  determined  that  the  filling  of  the 
railroad  water  tank  accounted  for  another  100,000  gal. 


This  leaves  an  unaccounted-for  flow  of  100,000  gal 
daily,  which  may  be  attributed  to  underground  leak.® 
At  Camp  Grant,  with  a  total  of  48,840  ft.  of  main  and 
55,900  ft.  of  service  pipe,  a  careful  test  showed  a  total 
underground  leakage  of  35,588  gal.  per  24  hours. 

Soon  after  the  camps  and  cantonments  were  placed 
in  operation  it  became  apparent  that  at  some  the  water 
consumption  in  winter  exceeded  the  55  gal.  per  capita 
per  day  basis.  Inasmuch  as  military  discipline  was  com¬ 
monly  supposed  to  be  a  corrective  for  various  short¬ 
comings,  a  campaign  of  water  conservation  wa.s  under¬ 
taken  through  the  issuing  of  military  orders  and  large 
posters.  But  this  did  not  bring  about  the  desired  re¬ 
sult  in  all  cases.  From  the  very  start  round-head  self¬ 
closing  faucets  were  repeatedly  recommended  by  the 
advisory  engineer  for  water-supply,  but  for  various  rea¬ 
sons  their  use  was  not  then  authorized.  Since  last  July 
self-closing  faucets  have  been  used  on  all  new  construc¬ 
tion. 

Attention  Directed  to  Defective  Fixtures 

Investigation  revealed  large  quantities  of  water  be¬ 
ing  lost  through  careless  use  and  defective  plumbing 
fixtures.  It  was  felt  that  efforts  to  control  this  waste 
would  be  productive  of  better  results  in  less  time  and 
with  less  labor  than  to  center  major  efforts  on  elimina¬ 
tion  of  the  usually  small  underground  leakage. 

Some  of  the  more  common  methods  for  restricting 
waste  included  the  lowering  of  float  balls  in  flush  tanks 
and  the  reduction  of  pressure  by  inserting,  back  of  the 
faucet,  rubber  tubing,  buttons  with  two  thread  holes, 
glass  marbles  or  tapered  lead  plugs  with  small  orifices. 
The  latter  were  inexpensive  and  easily  installed.  Since 
July,  1918,  water  consumption  at  practically  all  camps 
has  been  kept  within  the  established  quantity. 

No  case  of  water-borne  disease  has  so  far  been  at¬ 
tributed  to  a  water-supply  installed  and  operated  by 
the  Construction  Division. 

Sewerage — The  construction  of  455  miles  of  sanitary 
sewers  for  the  16  National  Army  camps,  approximately 
300  miles  for  the  National  Guard  camps,  and  approxi¬ 
mately  400  miles  for  various  special  projects,  was  an 
undertaking  of  no  small  magnitude.  During  the  15 
months  the  sewer  systems  have  been  in  operation  very 
few  defects  have  developed,  a  rather  remarkable  fact 
considering  the  haste  and  other  unusual  conditions 
under  which  they  were  installed 

Sewer  sizes  range  from  6  to  30  in.  Manholes  were 
designed  to  be  built  as  cheaply  as  possible,  and  were 
provided  with  wood  covers.  During  the  past  summer 
most  of  these  covers  were  equipped  with  locks  to  prevent 
the  throwing  of  garbage  or  refuse  into  the  manholes. 

Every  effort  is  made  to  prevent  the  access  of  surface 
water  and  the  infiltration  of  ground  water  to  the 
sewers,  particularly  at  camps  having  sewage-treatment 
plants.  Utilities  officers  were  instructed  to  watch  for 
any  indication  of  surface  water  during  periods  of  rain, 
and  to  use  every  effort  in  locating  any  defective  sec¬ 
tions.  Investigations  at  a  number  of  camps  showed  that 
in  the  haste  of  construction  the  manhole  tops  had  not 
been  made  high  enough  and  that  surface  water  was 
gaining  access  to  the  system.  Orders  were  issued  that 
all  such  manhole  tops  should  be  raised. 

At  a  few  camps  trouble  was  experienced  with  sand, 
which  found  its  way  into  the  system  through  such  low 
manholes  as  are  mentioned  above  and  partly  filled  the 
first  compartments  of  the  settling  tanks.  In  one  or  two 
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instances  the  trouble  was  due  to  defective  sec’tions  of 
sewer  which  had  to  be  relaid.  In  the  few  instances 
where  clojrein^  of  sewers  has  been  reported,  crrease  has 
usually  been  the  cause. 

(ifcasf — One  of  the  most  interesting  developments  in 
connection  with  sewerage  at  Army  camps  has  been  the 
importance  of  interceptiuK  trrease  from  kitchens.  This 
subjec't.  up  to  the  time  the  camp  .sewajre-works  were 
put  into  operation,  had  been  practically  overlooked. 

The  typical  plans  at  first  adopted  in  connection  with 
•sewerape  systems  at  camp-^  provided  that  an  18-in.  tile 
prease  trap  should  be  installed  on  each  kitchen  line. 

The  flow  from  kitchens  comes  in  sudden  pushes.  Ex¬ 
periments  conducted  at  Fort  Myer  by  the  Sanitary 
Corps  showed  that  the  average  flow  per  capita  per  day 
from  the  kitchens  was  2.4  pal.  A  maximum  rate  of 
flow  of  1.5  to  2  pal.  per  capita  per  hour  was  observed. 
However,  these  sudden  pushes  cover  short  periods 
varyinp  from  5  to  15  min.  During  a  10-min.  interval, 
therefore,  the  flow  from  a  kitchen  .serving  200  men  on 
Ihe  basis  of  the  above  figures  would  be  from  50  to  67 
pallon.s. 

A  trap  is  reijuired  of  sufficient  capacity  to  take  care 
of  these  sudden  surges,  to  allow  for  some  cooling  of 
the  liquid  in  passing  through  the  trap,  and  to  permit  the 
accumulation  of  grease  during  the  period  of  a  week 
without  any  great  reduction  in  the  capacity  of  the 
trap.  The  tile  traps  were  entirely  too  small  to  take  care 
of  the  peak  flows.  At  such  times  grease  which  ac¬ 
cumulated  in  the  trap  was  partly  washed  out  through  the 
outlet.  The  shape  of  the  trap  also  has  a  great  deal  to 
do  with  its  efficiency.  For  instance,  the  outlet  must  be 
.so  arranged  as  to  prevent  as  far  as  possible  accumulation 
of  organic  matter  in  the  bottom.  Traps  of  the  new  type 
installed  at  the  various  camps  (see  sketch)  had  ca¬ 
pacities  ranging  from  1  to  •]  gal.  per  capita,  based  on 
the  number  of  men  served  in  the  kitchen.  The  early  rec¬ 
ords  of  quantities  of  grease  recovered  indicate  that  a  ca¬ 
pacity  of  ii  gal.  per  capita  for  the  latest  type  of  trap  is 
perhaps  sufficient.  Such  a  trap  requires  cleaning  weekly. 

Camp  data  from  various  sources  during  last  autumn 
show  that  the  quantity  of  grease  recovered  per 
capita  per  year  is  about  10  to  12  lb.,  and  the 
market  value  of  this  grease  at  the  present  time  is 
about  10c.  a  pound,  or  in 
round  numbers,  $1  per  capita 
per  year.  The  population  of 
all  the  principal  camps  during 
the  past  summer  was  about 
1,000,000  men.  If  all  the 
kitchens  had  been  provided 
with  traps  the  total  potential 
income  per  day,  on  the  basis 
of  the  above  figures,  would 
have  l>een  $2750,  equivalent  to 
$1,000,000  per  year.  Thus,  the 
installation  of  grease  traps, 
instead  of  being  an  item  of  ex¬ 
pense,  should  be  a  source  of 
profit.  However,  the  money 
returned  is  in  reality  a  sec- 
o  'dary  consideration  in  com¬ 
parison  with  the  needs  of  these 
traps  for  protecting  the  sewer 
lines  and  preventing  grease 
from  interfering  with  the 
proper  functions  of  tanks  at 


the  treatment  works.  Grease  trap  skimmings  contain 
.some  water  and  impurities  and  will  apparently  yield 
about  65  to  70*^0  of  grease. 

Cold  weather  promotes  the  separation  of  grease,  as 
shown  by  records  from  grease  traps  of  various  capacities 
during  a  period  beginning  about  the  middle  of  November 
last,  as  follow’s: 
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l’oun(l»  |- 

IMT  Cap'tH 

('li'iiiiiiiicK 

Capita  |M'r 

0  JO 

3 

17  9 

0  so 

7 

7  2 

0  60 

82 

16  1 

0  70 

22 

7  4 

0  80 

9 

II  8 

0  90 

3 

II  1 

1  00 

12 

27  3 

7.00 

2 

77  7 

3  00 

16 

too  1 

156 

CA.MP  MKADE 

0  0  5 

2 

II  7 

0.5-1  25 

143 

18  8 

1  25-2  00 

68 

23  2 

2.00  3  00 

27 

69  7 

3  00  4  00 

25 

65  7 

The  capacities  refer  to  persons  served  in  the  kitchen, 
to  the  drain  of  which  the  trap  is  attached.  These  data 
show  advantages  in  still  larger  traps  than  were  installed 
la.st  summer.  At  some  institutions  a  trap  of  2.5  gal.  per 
capita  is  favored.  More  data,  especially  in  regard  to 
.summer  conditions,  are  needed. 

Tank  Treatment  of  Sewage — Chlorination  has  been 
generally  practiced  at  the  outlet  of  the  camp  sewers, 
but  tankage  is  the  feature  most  worthy  of  comment  in 
this  article.  Briefly,  the  tanks  were  unu.sually  small  in 
size,  about  10  gal.  per  capita  connected  with  the  sewers. 
At  some  plants,  as  at  Fort  Myer,  Camp  Sherman  and 
Camp  Custer,  septicization  became  established  more 
quickly  and  completely  than  at  other  camps. 

At  all  plants  the  freshness  of  the  sewage  and  the 
unusual  grease  content  made  the  sewage  solids  in  the 
tanks  float  to  a  large  extent,  as  compared  with  the 
sedimentation  more  generally  noted  at  city  plants.  The 
grease,  furthermore,  seemed  to  promote  acid  fermenta¬ 
tion,  which  generally  interfered  with  prompt  and  com¬ 
plete  septicization. 
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Absence  of  funds  retarded  the  program  in  the  spring 
and  early  summer  of  1918,  but  solids  were  removed 
oromptly  and  carefully,  beginning  in  July.  The  small 
tanks  have  much  to  be  said  in  their  behalf  in  connection 
with  an  efficient  operating  schedule  and  adequate  grease 
removal  arrangements.  Larger  tanks  (35  gal.  per 
capita)  were  ordered  installed  at  some  of  the  camps, 
especially  those  whose  capacity  was  generally  enlarged. 


Refrigeration — Data  indicate  that  it  costs  about  $2 
per  capita  per  year  to  operate  camp  refrigeration  plants. 
These  plants  comprised  a  meat-storage  room  and  an  ice 
factory. 

Railroad  Maintenance — There  are  844  miles  of  rail¬ 
road  at  the  camps,  terminals,  depots,  etc.  Averages  of 
maintenance  records  show  costs  of  about  $1400  per 
mile  per  year. 


Concrete  Consistency  Measured 
by  New  Device 

Method  Developed  for  Concrete-Ship  Work 
Determines  Amount  of  Water  to 
Use  in  Field  Operations 
By  Herbert  A.  Davis 

Engineer,  Concrete  Ship  Section,  Emergency  Fleet  Corporation 

Devices  to  determine  the  proper  consistencies  of 
concrete  have  been  put  forward  from  time  to  time, 
but,  so  far  as  the  writer  has  noted,  none  has  been  put 
into  practical  use.  In  the  concrete  ships  now  under  con¬ 
struction  by  the  Emergency  Fleet  Corporation,  however, 
a  field  instrument  has  been  developed  that  has  proved 
quite  satisfactory. 

Soon  after  its  inception  the  Concrete  Ship  Section 
of  the  Emergency  Fleet  Corporation  recognized  that 
the  concrete  to  be  used  in  the  construction  of  concrete 
vessels  must  be  of  a  high  quality  and  special  character, 
due  to  the  relatively  thin  concrete  sections,  high  steel 
areas  and  high  working  stresses  employed  for  the  pur¬ 
pose  of  reducing  the  weight  of  such  ships  to  a  safe  min- 


FIG.  t.  CONCRETE  WHICH  'DOES  NOT  DROP  IN  THE  TEST 
IS  TOO  DRY  FOR  PRACTICAL  USE 


imum.  Furthermore,  it  was  seen  that  the  concrete  for 
such  construction  must  not  only  have  sufficient  strength 
to  meet  the  high  stresses  it  is  called  upon  to  carry,  but 
such  concrete  must  be  sufficiently  mobile  or  workable 
properly  to  fill  the  forms  and  completely  embed  the  rein¬ 
forcement,  with  reasonable  care  and  workmanship. 

With  these  factors  in  mind  experiments  were  made  in 
the  laboratory  on  a  large  number  of  materials  as  aggre¬ 
gates,  used  in  different  proportions  and  with  varying 
amounts  of  water — that  is,  with  different  consistencies. 
From  such  studies  the  aggregates  and  proportions  to 
be  used  in  concrete-ship  con.struction  at  various  places 
were  established,  and  data  as  to  the  effect  of  varying 
the  water  content  of  such  concretes  over  a  reasonably 
large  range  were  obtained. 

Assuming  that  all  the  concrete  materials  as  delivered 
on  the  work  are  inspected  to  guarantee  their  quality  and 
uniformity,  and  that  steps  are  taken  to  insure  the 
proper  proportioning  and  mixing  of  the  concrete,  there 
still  remains  the  need  of  a  reliable  means  of  regulating 
the  amount  of  water  which  the  laboratory  studies  in¬ 
dicated  was  required  to  produce  a  concrete  of  the 
strength  and  workability  desired.  In  the  field  it  has 
been  noted  that  where  the  operator  judges  the  con¬ 
sistency  of  the  concrete  by  means  of  the  eye,  such  con¬ 
crete  is  far  from  uniform  in  most  cases,  and  there  is  a 
general  tendency  to  use  an  excess  of  water  far  beyond 
that  necessary  to  give  the  desired  mobility.  Further¬ 
more,  it  has  been  observed  that  the  judgment  of  differ¬ 
ent  operators,  depending  on  the  superficial  appearance 
of  the  concrete,  as  to  what  is  the  desired  consistency 
will  vary  widely. 

In  an  effort  to  meet  this  obvious  need  of  a  reliable 
criterion  for  determining  the  proper  consistency  of 
concrete,  the  apparatus  described  has  been  developed. 
This  consistency  apparatus  consists  essentially  of  a 
metal  cylinder  whose  inside  surface  is  perfectly  smooth, 
mounted  on  metal  slides  that  direct  the  movement  of  the 
cylinder  so  as  to  be  truly  vertical,  and  this  cylinder 
rests  on  a  smooth  glass  plate  supported  horizontally 
and  independent  of  the  supports  of  the  cylinder. 

To  operate  this  apparatus,  the  cylinder  resting  on  the 
glass  plate  is  filled  as  a  mold  with  the  concrete,  the  top 
surface  is  struck  off  level  and  the  metal  cylinder  is 
slowly  raised,  leaving  the  concrete  unsupported.  It  was 
found  that  this  unsupported  concrete  took  various 
shapes,  dependent  on  the  amount  of  water  used  in  gag¬ 
ing  the  concrete.  Furthermore,  over  a  considerable 
range  it  was  noted  that  the  loss  in  height  of  the  con¬ 
crete  cylinder  on  removal  of  the  metal  cylinder  bore  a 
definite  relation  to  the  amount  of  water  used  in  gaging 
the  concrete. 

In  the  original  experiments  both  the  loss  in  height 


FIGS.  2  T«'>  4  roXCRCTK  COXSISTKXCIKS  SHOWX  IN  NKVV  TKST  MACHIXK 

Fi(?,  2.  While  prohahly  RivinK  the  maximum  strenRth,  can  only  he  used  in  plain  concrete  work,  such  as  sidewalks,  concrete  roads, 
and  in  larRr  mass  work  Kip.  3.  <\an  ho  successfully  used  in  practically  all  ordinary  reinforced-concrete  work,  with  excellent  re¬ 
sults.  KiR.  4.  Suiiahle  for  u.se  in  concrete-ship  construction  where  it  can  be  placed  with  reasonable  care  in  spite  of  the  thin 
wncrete  section  and  hiRh  steel  areas  employed  in  the  dosipn  of  such  ves.sels 


of  the  cylinder  and  the  diameter  of  the  base  when  left 
unsupported  were  measured,  but  it  was  found  that  the 
loss  in  height  was  a  much  more  reliable  criterion  for  de¬ 
termining  the  amount  of  water  used.  The  measure¬ 
ments  taken  of  the  diameter  were  somewhat  irregular, 
but  in  all  cases,  where  care  was  taken  to  produce  a 
symmetrically  shaped  figure,  the  diameter  of  the  re¬ 
sulting  cone  was  fairly  reliable  as  a  measure  of  con¬ 
sistency 

Typical  curves,  showing  the  relation  between  com¬ 
pressive  strength,  the  amount  of  water  used  and  the 
loss  in  height  of  the  unsupported  concrete  cylinder,  as 
determined  by  this  apparatus  for  two  different  con¬ 
cretes,  are  given. 

It  should  be  recognized  that  the  aggregates  as  stored 
on  the  work  have  varj’ing  moisture  contents,  which 
would  materially  modify  the  amount  of  water  needed  to 
produce  a  given  consistency  in  the  field,  and  further  ex¬ 
perience  has  shown  that  even  with  mixers  equipped  with 
water-measuring  devices  it  is  difficult  to  obtain  the 
same  amount  of  water  in  each  batch.  For  these  reasons 

Cert+  of  Wot+er  by  Weight  of  Dry  Mot«nal 


it  was  deemed  necessary  to  measure  the  consistency  of 
resulting  concrete  with  the  “consistency  machine”  to 
determine  the  actual  amount  of  water  in  the  concrete, 
and  to  decide,  from  previously  made  laboratory  studies 
of  such  concrete,  whether  the  amount  of  water  used 
was  in  excess  of  that  necessary  to  give  the  required 
strength. 

Practically,  this  means  that  in  the  field  the  loss  in 
height  of  the  concrete  cylinder  as  measured  by  the 
“consistency  machine”  should  not  exceed  a  given  max¬ 
imum  percentage  of  its  original  height. 

In  fixing  a  maximum  limit  of  drop  permissible  for  the 
consistency  of  concrete  in  the  field,  the  general  tendency 
of  contractors  to  use  an  excess,  rather  than  too  little 
water,  was  in  mind.  It  is  believed,  furthermore,  that 
a  certain  amount  of  freedom  should  be  permitted  the 
contractor  in  this  matter  of  consistency,  provided  he 
does  not  produce  a  concrete  that  is  too  wet.  Accord¬ 
ingly,  in  the  field  work  the  effort  was  made  to  secure  a 
concrete  in  which  the  drop  was  approximately  76%  of 
the  original  height  of  the  cylinder — that  is,  nine  inches. 

The  consistency  of  the  concrete  which  has  a  drop  of 
9  in.  as  measured  by  this  apparatus,  for  mixtures  sim- 


FIGS.  5  AND  6.  KFTECT  OF  WATBJR  OX  C0XCRP:TE  CO.XSISTENCT  AND  DROP  AS  SHOWN  IN  TESTING  MACHINE 
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ilar  to  those  used  in  the  construction  of  concrete  ships, 
may  be  described  as  senii-lluid  or  very  mushy. 

This  method  of  controlling  the  amount  of  water  used 
in  the  concrete  has  been  tried  out  on  practically  all  the 
ships  or  barges  constructed  to  date,  and  it  mav  be  said 
to  have  accomplished  with  a  reasonable  amount  of  suc¬ 
cess  the  purpose  for  which  it  was  designed,  as  attested 
by  the  results  of  tests  made  on  the  concrete  cylinders 
taken  from  the  work.  This  was  accomplished  with 
little  or  no  interference  with  the  work,  and  in  general 
the  consistency  of  concrete  as  regulated  in  this  manner 
satisfied  both  the  contractor  and  the  Government  repre¬ 
sentatives. 

The  author  wishes  to  expre.ss  his  appreciation  to  G. 
V.  Marconi  and  Wat.son  Davis,  of  the  Bureau  of  Stand¬ 
ards,  for  assistance  given  in  obtaining  some  of  the  data 
published  in  this  article. 

Unit  Costs  Ijowered  Without 
Cutting  Wages 

By  J.  B.  Lippincott 

Cnnsultinp  EnKinoer.  Ix)s  AngeU-s.  (recently  engiigeil  in  war 
work  in  the  East) 

During  the  war,  high  unit  co.sts  of  construction 
have  been  due  to  the  low  output  per  man-day 
rather  than  to  high  wages,  though  the  latter  is,  of 
course,  a  factor.  Whether  the  bricklayer  is  paid  65c. 
or  85c.  per  hour  is  less  important  than  that  he  has  re¬ 
duced  his  output  from  1000  to  .SOO  bricks  per  day.  The 
experience  here  related  and  illu.strated  in  the  diagram 
shows  strikingly  the  effect  of  increasing  output,  for  the 
wages  were  not  changed. 

The  incident  is  all  the  more  important  because  the 
present  inactivity  holds  grave  possibilities,  a  fact  real¬ 
ized  by  the  Government,  financiers  and  others.  Labor 
is  organized  becau.se  it  has  to  be  for  its  own  existence. 
It  has  taken  advantage  of  its  opportunity  during  the 
war  to  advance  its  rate  of  pay.  I  believe  from  per.'-'onal 
contact  with  the  unions  that  the  .skilled  trades  will  not 
reduce  that  scale.  The  w-age  of  common  labor  probably 


COST  OF  nRICKWORK  JOB  ON  ATLANTIC  .SEABOARD. 
NOVE.MBER  AND  DECEMBER.  I<tl8 


will  go  down,  as  it  is  not  organized.  However,  it  is  nwn 
nnpo)  tnnt  that  teams  f)t  stahir  than  that  theij  he  tnirrr. 
As  compared  with  war  conditions,  overtime,  which  i-< 
paid  at  the  rate  of  time  and  a  half  or  double  time,  ha.s 
been  eliminate<l.  This  means  a  substantial  reduction 
in  the  average  wage  rate  per  hour.  I  l>elieve  mechanics 
will  endure  much  and  go  hungry  a  long  time  before  they 
will  reduce  their  scale.  On  the  other  hand,  it  is  folly 
for  them  to  try  now  under  existing  conditions  to  ask 
for  an  increase.  It  should  be  the  problem  of  all  to  work 
for  a  resumption  of  business  and  to  avoid  placing  any 
obstructions  in  the  way. 

The  diagram  .shows  the  decrease  in  the  labor  co.st  of 
laying  brick  at  a  point  in  eastern  Pennsylvania,  follow¬ 
ing  the  signing  of  the  armistice.  The  wage  was  87 }c. 
per  hour.  The  writer  was  assigned  to  this  work  Nov. 
16.  The  project  was  suspended  Dec.  27;  con.sequently, 
the  unit  costs  cannot  be  given  for  a  greater  range  of 
time.  The  costs  were  averaged  for  the  week.  The 
sharp  ri.se  Dec.  10  was  due  to  interruption  of  the  work 
by  .storms.  That  on  Dec.  27  was  due  to  the  shutdowm. 
Christmas  week  also  shows  a  peak. 

This  diagram  is  fairly  typical  of  other  decreasing 
costs.  The  general  decrease  was  brought  about  as  fol¬ 
lows:  Overtime  was  eliminated  as  labor  became  more 
abundant.  The  personnel  was  much  improved  by  a 
process  of  segregation.  Those  that  remained  did  more 
work.  The  output  per  man-day  was  nearly  doubled. 
The  cost  in  November  (1918)  was  outrageously  high. 
It  remained  too  high  by  far  when  the  job  was  shut 
down  from  Washington,  but  there  was  a  reduction  in 
labor  costs  from  $33  to  $20  in  37  days.  This  reduc¬ 
tion  in  cost  was  accomplished  during  a  period  of  in¬ 
creasingly  bad  w'eather  and  in  spite  of  much  rain  and 
bad  roads.  If  the  work  could  have  been  continued 
through  to  spring  weather  the  reduction  would  probably 
have  continued  down  to  a  reasonable  unit  cost.  No  re¬ 
duction  was  made  in  the  wage. 

The  union  local  and  state  officials  took  a  keen  inter¬ 
est  in  assisting  in  improving  the  unit  co.sts.  They  real¬ 
ized  that  this  should  be  done  in  order  to  encourage  re¬ 
sumption  of  normal  conditions.  They  also  appreciated 
that  if  improvements  were  not  shown  by  their  trade 
other  trades  would  supplant  them — for  example,  that 
concrete  buildings  would  supplant  brick  structure.  In 
other  words,  the  union  in  this  case  was  an  agent  in  help¬ 
ing  to  improve  conditions. 

This  experience  is  a  sugge.stion  for  reducing  unit 
costs  elsewhere,  a  move  essential  for  the  resumption  of 
building.  It  is  difficult  to  accomplish,  doubtle.ss,  but 
probably  far  less  so  than  to  attempt  to  reduce  the  wage 
scale.  Moreover,  the  possible  results  offer  greater  op¬ 
portunity  for  larger  cost  reductions.  The  mo.st  effective 
way  to  reduce  these  costs  is  to  adopt  a  piecework  policy. 
If  this  is  untenable,  then  the  establishment  of  a  rea¬ 
sonable  day’s  output  per  man  should  be  sought.  At  least 
in  one  case  organized  labor  cooperated  in  this  policy. 

It  is  to  labor’s  interest  to  assist  in  establishing  effi¬ 
ciency  so  that  it  may  not  be  vitally  necessary  to  reduce 
the  wage  scale  or  defer  starting  new  work. 


Stream  Flow  Article  by  C.  H.  Pierce 

The  article  “New  England  Rivers  Have  Similar  Run- 
Off  Characteristics,’’  in  Engineering  News-Record  of 
Mar.  20,  1919,  p.  577,  should  have  been  accredited  to 
C.  H.  Pierce,  district  engineer,  United  States  Geological 
Survey,  Boston,  Mass.,  as  author. 
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Railway  Engineering  Association  Has  Active  Meeting 

Tentative  Rail  Specifications  Mark  New  Views  of  Quality  and  Tests — Rail* Joint  Test  Methods  Adopted — 
Proposed  Bridge  Specifications  to  Be  Reconsidered — Large  Attendance  and  Atmosphere  of  Cooperation 


IMPORTANT  progress  in  technical  railway  matters. 

progress  made  despite  unfavorable  conditions,  was  put 
on  record  by  the  annual  meeting  of  the  American  Rail¬ 
way  Engineering  As.scciation  at  Chicago  last  week. 
In  the  fundamental  subject  of  rail  quality  and  rail  test¬ 
ing  a  new  field  of  study  was  opened  up,  and  improvement 
of  the  specifications  for  rails  to  apply  the  new  views 
was  begun.  Even  more  active  work  centered  on  the 
subject  of  steel  bridges.  A  radical  revision  of  the 
standard  bridge  specifications  was  worked  out  during 
the  year,  but  the  as.sociation.  at  its  meeting,  decided  that 
it  could  not  be  accepted  without  full  consideration,  and 
referred  the  draft  back  to  the  committee  for  another 
year. 

Significant  of  the  unusual  success  of  the  meeting 
was  the  record-breaking  attendance.  Over  500  members 
were  registered,  a  number  considerably  higher  than  at 
any  previous  meeting.  In  part,  this  is  credited  to  the 
action  of  the  Federal  Railroad  Administration,  which, 
recognizing  the  importance  of  the  technical  studies 
carried  on  by  the  as.sociation,  urged  the  various  Federal 
managers  to  induce  as  many  members  as  possible  of 
the  engineering  organizations  to  attend. 

The  atmosphere  of  the  meeting  expressed  the  unusual 
character  of  present  railway  conditions  and  the  excep¬ 
tional  importance  of  the  railway  engineering  work  that 
must  be  done  during  the  next  few  years.  President-elect 
Earl  Stim.son  brought  this  matter  to  the  fore  in  his  in¬ 
augural  remarks  at  the  clo.se  of  the  meeting,  in  urging 
the  technical  committees  to  early  and  energetic  attack  on 
the  problems  submitted  to  them. 

Relations  to  Railway  Managers  and  to 
Manufacturers 

New  conditions  will  .surround  the  association’s  work 
henceforth,  due  to  the  formation  la.st  month  of  the 
American  Railroad  Association  as  a  consolidation  of 
and  succe.ssor  to  several  executive  and  technical  railway 
associations  which  heretofore  covered  the  field — the 
American  Railway  Association  (executives),  the  Master 
Car  Builders’  and  Master  Mechanics’  A.s.sociations,  and 
others.  An  engineering  section  of  the  new’  American 
Railroad  Association  has  been  created  but  the  Railway 
Engineering  Association  w’ill  remain  independent  of  it, 
though  actually  furni.shing  the  substance  for  the  recom¬ 
mendations  and  conclusions  which  that  section  will 
report  to  the  larger  body. 

More  cooperative  relations  to  manufacturers  have  also 
come  into  fairly  definite  prospect.  President  C.  A.  Morse, 
in  his  address  to  the  meeting,  laid  special  stress  on  the 
results  accomplished  by  the  committee  on  track,  in  w’ork- 
ing  out  new  standards  for  frogs  and  switches  in  col¬ 
laboration  with  manufacturers.  It  has  been  the  policy 
of  the  as.sociation  in  the  past  to  re.strict  its  committee 
membership  rather  clo.sely  to  railway  men,  in  sharp 
di.stinction  from  the  policy  of  the  American  Society 
for  Testing  Materials  in  balancing  its  committees  as 
between  producers  and  consumers.  The  spirit  of  Pres¬ 
ident  Morse’s  words  may  lead  to  a  liberalization  of  the 


committee  work  in  this  latter  direction,  and  some  steps 
of  the  kind  have  already  been  taken  by  the  rail  com¬ 
mittee. 

An  outstanding  feature  of  the  rail  committee’s  report 
is  a  new  method  of  studying  rails  for  interior  defects, 
contained  in  a  series  of  reports  on  special  investigations. 
The  method  consists  of  etching  horizontal  sections  of 
the  rail  head  with  strong  acid,  hot,  for  several  hours. 
It  produces  remarkable  pitting  or  fissuring  in  certain 
rails,  and  all  observations  so  far  indicate  that  this 
pitting  and  the  occurrence  of  “transverse  fissures”  in 
the  rail  while  in  track  service  are  intimately  related. 
Studies  of  defective  rails  by  the  “deep-etching”  method 
are  being  made  in  rail  laboratories  all  over  the  country 
at  present.  A  brief  summary  of  the  subject  is  given  in 
another  column. 

Among  the  other  special-investigation  reports  pre¬ 
sented  by  the  committee  are:  Tests  of  various  splice- 
bars  (summarized  on  page  611),  the  quick-bend  test 
by  W.  C.  Cushing,  interior  transverse  fissures  by  P. 
H.  Dudley,  and  a  statistical  study  of  the  service  obtained 
with  narrow-head  rail  (the  so-called  frictionless  rail) 
on  curves.  This  rail  was  found  to  be  in  use  on  about 
25  roads,  with  results  that  are  in  general  satisfactory, 
the  rate  of  rail  wear  being  reduced  in  most  cases. 

Besides  these  several  matters  covered  by  the  report  of 
the  rail  committee,  there  was  discussion  of  the  relations 
of  wheels  and  rails  by  the  track  committee  and  on 
curve  wear  of  rails  by  the  committee  on  economics 
of  railway  location. 

Proposed  Rail  Specifications  Raise  Quality  and 
Provide  New  Test 

Small  but  important  changes  in  the  association’s 
specifications  for  steel  rails,  proposed  by  the  rail  com¬ 
mittee,  led ’to  a  call  for  cooperative  work  from  the 
manufacturers’ rail  committee.  The  changes  would  (1) 
result  in  harder  rails;  (2)  make  more  severe  the  cri¬ 
terion  of  acceptance  of  rails,  and  (3)  establish  a  radic¬ 
ally  new  form  of  test  as  an  alternative  to  the  time- 
honored  drop  test.  The  practicability  of  furnishing 
rails  under  existing  mill  practice  would  thus  be  affected, 
and.  as  stated  by  the  manufacturers’  committee,  the 
mills  have  had  no  opportunity  to  consider  the  new  test 
and  acceptance  requirements  properly.  In  acknowledge¬ 
ment  of  this  fact,  a  joint  meeting  of  the  two  interests 
is  to  be  arranged  for,  where  differences  of  view  may 
be  considered  and  ironed  out.  The  proposed  specifica¬ 
tions  are  in  the  meantime  to  be  published  only  for 
consideration  and  discussion  during  the  coming  year. 
The  essential  changes  from  the  present  specification 
are  the  following:  The  required  percentage  of  man¬ 
ganese  in  open-hearth  rail  of  all  weights  is  raised  by 
0.10''r,  making  the  limits  read  0.70  to  1.00%.  For 
the  heavy  weights  of  open-hearth  rail.  111  lb.  per  yard 
and  over,  the  required  amount  of  carbon  is  raised  by 
0.05%,  to  the  figures  0.67  to  0.80%.  Both  changes  mean 
harder  rail.  At  the  same  time,  however,  a  higher  duc¬ 
tility  is  demanded,  the  elongation  (in  drop  test)  being 
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changed  from  G'^p  to  8''r.  Furthermore,  acceptance  is 
made  less  easy  by  the  requirement  that  all  three  drop 
(or  bending)  tests  representing  a  given  heat  must  pass 
if  the  heat  is  to  be  accepted. 

Hitherto,  the  drop  test  has  been  the  determinative 
physical  test  of  rails.  Experience  on  the  Pennsylvania 
R.R.,  however,  has  developed  so  clearly  and  convincingly 
the  value  of  a  bending  test  made  in  a  hydraulic  press, 
that  the  committee  adopted  this  test  as  an  alternative 
to  the  drop  test.  The  bend  test  is  specified  to  be  made 
with  a  350-ton  press  on  a  48-in.  span,  and  autographic 
records  of  load  and  deflection  are  to  be  taken;  the  test* 
is  to  be  made  preferably  with  the  rail  head  in  tension. 

The  specifications  contain  an  unusual  “information” 
clause,  which  states  that  tran.sverse  fissures  have  been 
more  numerous  in  the  product  of  mills  that  roll  rails 
direct  from  the  ingot  than  in  material  rolled  from 
reheated  blooms;  it  also  states  that  six  mills  reheat  the 
blooms  and  eight  roll  direct.  The  clau.se  makes  no 
recommendations  or  requirements,  but  contains  a  note 
stating  that  it  is  given  merely  as  information  derived 
from  the  statistics  of  rail  failures. 

Standard  Specification  for  Tests  of  Rail  Joints 

Elaborate  experimental  studies  of  the  strength  of 
rail  joints  made  by  the  Altoona  laboratory  of  the  Penn¬ 
sylvania  R.R.  brought  out  so  much  valuable  information 
concerning  rail  joints  that  the  Rail  Committee  formu¬ 
lated  a  .specification  of  test  methods  for  rail  joints,  w’ith 
a  view  to  securing  comparable  results  from  tests  made 
at  different  laboratories.  The  te.st  is  to  be  made  in  a 
press,  the  rails  being  supported  on  two  supports  48 
in.  apart  and  the  load  applied  over  the  joint  midway  of 
the  span,  measurements  of  deflection  and  set  being 
made  at  3000-lb.  intervals  of  load.  From  the  results 
of  the  test  the  efficiency  of  the  rail  joint  is  to  be  com¬ 
puted  as  the  ratio  of  the  elastic  limit  of  the  rail 
joint  (in  pounds)  to  the  ela.stiG  limit  of  the  continuous 
rail.  This  efficiency  is  to  be  .stated  both  for  head  up 
and  for  head  down.  Furthermore,  the  rigidity  of  the 
joint  is  to  be  stated,  expres.sed  as  the  ratio  of  the 
deflection  at  the  elastic  limit  of  the  joint. 

By  vote  of  the  meeting  this  test  specification  was 
adopted,  and  is  to  be  included  in  the  “Manual.” 

Under  the  chairmanship  of  O.  E.  Selby,  the  com¬ 
mittee  on  iron  and  .steel  structures  studied  and  re¬ 
ported  on  several  bridge  subjects.  By  far  the  most 
important  of  these  was  the  association’s  standard  speci¬ 
fication  for  steel  bridges,  which  was  first  adopted  in 
1906  and  was  slightly  revised  several  years  later. 
Wholly  new  specifications  were  drafted  by  the  com¬ 
mittee. 

They  differ  externally  from  the  old  ones  in  being 
much  more  elaborate  as  to  design  details  and  work¬ 
manship,  having  nearly  twice  as  many  clauses.  A  new 
train  loading  is  specified — Class  60  in  place  of  Class 
50 — but  the  Cooper  type  of  engine  and  train  is  re¬ 
tained.  The  Turneaure  impact  formula  is  substituted 
for  the  old  Schneider  formula.  Secondary  stresses  are 
taken  into  account.  Reduction  of  live  load  on  multi¬ 
track  bridges  is  allowed.  Reversed  stresses  are  treated 
in  a  new  way.  A  parabolic  column  formula  is  sub¬ 
stituted  for  the  old  straight-line  formula,  and  the  limit 
of  12,000  lb.  per  square  inch  is  fixed  as  the  basal  figure 
of  column  loading  in  place  of  the  former  14,000  lb. 
In  all  parts  the  proposed  specifications  represent  a 
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wholly  new  departure  from  the  old.  However,  they  were 
printed  so  late  that  they  did  not  reach  the  members 
of  the  association  until  two  days  before  the  convention, 
so  that  study  with  a  view  to  adoption  by  the  meeting 
was  impossible.  For  this  rea.son,  after  discussion  on 
the  floor  revealed  serious  differences  of  opinion,  the 
committee’s  motion  that  the  new  specifications  be 
adopted  in  place  of  the  old  and  printed  in  the  “Manual” 
as  standard  was  declined,  and  the  subject  was  referred 
back  for  reconsideration  during  the  coming  year. 

Remarkably  broad  discussion  developed,  in  spite  of 
the  late  printing,  and  points  of  fundamental  importance 
to  bridge  design  were  raised.  A  few  notes  follow. 

W.  H.  Courtenay  questioned  the  ambiguity  of  the 
reejuirement.s  as  to  lateral  forces,  wind  effects  being 
apparently  omitted  from  an  important  clau.se.  F. 
Schall  asked  whether  the  new  specifications  will  produce 
weaker  or  stronger  bridges  than  the  old;  until  careful 
study  can  an.swer  this  question,  they  should  not  be 
made  standard. 

Referring  to  the  clause  reducing  the  live  load  on 
multitrack  bridge.s,  J.  ,J.  Yates  suggested  that  the 
center  girder  in  a  100-ft  double-track  bridge  will  be 
burdened  with  70%  impact  under  the  new  clause,  as 
again.st  60'''r  under  the  old.  The  new  would  increase 
both  floor  and  girders,  but  experience  .shows  that  many 
floors  are  weak  while  the  girders  are  .still  adequate. 

A  wholly  new  basis  of  design  was  advocated  by 
A.  C.  Irwin,  a  member  of  the  committee  but  not  in 
agreement  with  its  conclusions.  He  urged  that  bridge.* 
must  be  designed  with  a  view  to  carrying  the  heaviest 
loading  likely  to  come  on  them,  and  that  designing  foi 
an  artificial  loading  without  much  margin  over  pre.sent- 
day  railway'  service  makes  it  nece.s.sary  to  use  low  unit- 
stresses,  the  latter  giving  the  margin  necessary  to  pro¬ 
vide  for  future  load  increase.  An  unbalanced  bridge 
is  the  result,  and  one  that  is  not  designed  for  the 
heaviest  load  that  may  come  on  it.  The  cure  for  this 
condition  is  not  the  propo.sed  specification,  but  one 
that  will  provide  for  the  heaviest  possible  loading  and 
allow  the  highe.st  unit-.stresses  for  this.  With  low  unit- 
stresses  there  is  continual  trouble  from  the  effect  of 
the  ratio  of  dead  load  to  live  load.  Mr.  Selby  replied 
that  these  arguments  had  been  considered  very  care¬ 
fully.  The  committee  recognized  that  low  unit-stresses 
do  not  give  a  balanced  margin  for  live-load  increa.se. 
but  gave  heed  to  the  psychological  effect  of  specifying 
very  high  dead-load  stress  and  an  enormously  increa.sed 
live  load. 

The  Proposed  Specifications  Criticized 

E.  A.  Frink,  characterizing  the  proposed  specifica¬ 
tions  as  an  admirable  piece  of  work,  said  that  many 
serious  faults  need  to  be  corrected.  The  loading  adopted 
is  the  principal  point  of  trouble.  With  Cla.ss  60  the 
engine  loading  is  about  8800  lb.  per  foot,  while  heavy 
Mallet  engines  give  about  8000.  For  present  service  the 
use  of  Class  60  gives  an  uneconomical  bridge,  with  too 
much  metal  in  the  trusses  and  too  little  in  the  floor,  in 
long  spans.  It  is  time  to  adopt  a  loading  nearer  the 
actual  than  is  the  Cooper  series;  the  association  should 
devise  a  new  standard  loading. 

Moreover,  it  is  questionable  whether  a  loading  as 
high  as  Class  60  should  be  prescribed.  Such  a  capacity 
is  not  needed  everywhere,  and  even  Class  60  is  not 
needed  in  .some  regions.  In  view  of  the  great  influen-^e 
exerted  by  a  bridge  specification  printed  in  the 
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“Manual,”  it  will  be  hard  for  a  bridjje  engineer  to  use 
a  lower  loading  than  Class  60  even  if  the  conditions  on 
his  line  justify  it,  and  for  this  reason  the  best  course 
might  be  to  omit  specifying  a  standard  loading.  In 
that  case,  the  specification  would  say  that  bridges 
should  be  designed  for  the  actually  used  train  loads, 
with  a  given  margin  for  probable  increase  of  train 
weights.  Mr.  Frink  also  criticized  the  stresses  in  cross¬ 
ties  as  too  high,  and  commented  on  the  enormous  load¬ 
ing  specified  for  floors  composed  of  transverse  beams 
— over  25,000  lb.  per  linear  foot  of  track,  static 
equivalent. 

Criticism  was  presented  also  by  P.  B.  Motley, 
although  a  member  of  the  committee.  He  asked  that 
the  specifications  be  referred  back  for  further  consider¬ 
ation.  The  new  specifications  of  the  Engineering 
Institute  of  Canada,  drawn  up  under  his  chairmanship, 
were  arranged  to  present  successive  subjects  in  the 
order  of  design,  and  differ  in  arrangement  from  the 
proposed  specifications.  It  is  necessary  to  have  a 
Canadian  specification  to  which  Government  bureaus 
can  refer  by  name,  and  though  it  is  desirable  to  have 
it  agree  with  the  American,  this  result  could  not  be 
reached  during  the  past  year.  How’ever,  there  should 
be  no  international  boundary  in  science. 

Europkan  Plan  Is  Suggested 

After  dealing  with  several  .specific  points,  Mr.  Motley 
said  that  he  largely  agreed  with  Mr.  Irwin,  and  felt 
that  the  specifications  “are  not  yet  down  to  brass  tacks 
in  design.”  If  the  Mallet  engine  were  to  be  adopted 
as  basis  of  bridge  loading  now,  we  might  have  a  quite 
different  engine  in  ten  years.  It  may  therefore  be  wise 
to  adopt  the  European  plan  of  designing  for  a  wisely 
selected  uniform  load. 

Prof.  F.  E.  Turneaure,  speaking  for  the  committee, 
dealt  with  the  question  of  basing  design  on  ultimate 
(maximum)  unit-stresses. 

Some  years  ago  the  association  adopted  26,000  lb. 
per  square  inch  as  the  stress  defining  the  limit  of  safety 
of  an  old  bridge.  The  committee  considered  whether 
this  method  could  be  applied  to  the  designing  of  a  new 
bridge;  thus,  24,000  lb.  per  square  inch,  (or  22,000) 
might  be  used  for  the  dead  load  and  for  the  ultimate 
future  live  load,  taking  for  the  latter  a  loading  that 
might  exist  30  or  40  years  hence.  If  the  live-load 
.stresses  w’ere  properly  increased  by  impact  addition, 
this  method  would  give  a  balanced  bridge.  But,  Pro¬ 
fessor  Turneaure  asked,  is  24,000  a  safe  figure  to  place 
before  engineers  as  the  allow’able  unit  for  static  load¬ 
ing?  We  now  use  16,000.  The  committee  did  not  feel 
that  it  could  substitute  24,000  for  this  figure.  And  the 
same  view  held  against  accepting  22,000,  or  even  18,000, 
as  an  allowable  dead-load  unit-stress.  The  resulting 
conclusion  is  what  the  proposed  specifications  embody, 
namely,  16,000  lb.  as  dead-load  tensile  stress. 

Unbalanced  design  is  guarded  against  by  a  clause 
which  requires  web  members  to  be  designed  for  two- 
thirds  dead-load  stress  plus  lA  of  the  live-load  stress 
plus  impact.  A  span  of  200  ft.  so  proportioned  will  have 
webs  and  chords  of  uniform  strength;  a  shorter  span 
has  the  web  system  stronger,  while  a  longer  span  has 
its  chords  stronger. 

A  special  proviso  limits  the  proposed  specifications 
to  spans  not  over  300  ft.  long,  as  B.  R.  Leffler  pointed 
out.  Longer  spans,  in  his  opinion,,  are  subjects  of 


special  design.  Unbalancing  is  guarded  against  not 
only  by  the  clause  quoted  by  Professor  Turneaure,  but 
also  by  a  clause  which  requires  that  in  ballasted-floor 
bridges  only  three-fourths  the  floor  weight  shall  be 
considered. 

Other  Work  on  Steel  Structures 

Specifications  for  movable  bridges  presented  by  the 
committee  a  year  ago  and  printed  in  the  Proceedings 
are  still  under  advisement.  Revision  has  been  con¬ 
sidered,  but  few  comments  or  criticisms  have  been  sent 
to  the  committee.  A  special  request  for  such  assistance 
was  made  at  the  meeting,  in  order  to  permit  the  carry¬ 
ing  out  of  the  revision  this  year. 

No  experimental  work  on  impact  and  secondary 
stresses  was  done  during  the  past  year.  The  research 
is  now  regarded  as  concluded,  and  the  subcommittee 
on  the  subject  has  been  discharged.  The  conclusions 
already  reached  “are  not  likely  to  be  modified  by  any 
further  work  of  that  kind  which  the  committee  might 
be  able  to  do  in  the  near  future.”  Column  testing,  how¬ 
ever,  is  to  be  continued,  and  steps  have  been  taken  to 
enlist  the  help  of  the  Bureau  of  Standards,  now  that 
its  war  work  is  closed. 

Plastic  compounds  for  protecting  structures  of  steel 
and  concrete  from  the  blast  action  of  locomotive  exhaust 
are  being  studied.  Some  experimental  applications  are 
under  observation,  but  no  report  was  made.  Water¬ 
proofing  is  also  to  be  worked  on  during  the  coming  year. 

Track-scale  girder  designs  which  had  been  prepared 
by  the  committee  on  yards  and  terminals  were  ab- 
proved  by  the  committee  on  iron  and  steel  structures. 
They  cover  the  design  data  and  the  girder  sections  for 
three  sizes  of  track  scale. 

Improving  the  Quality  of  Concrete 

Carrying  forward  his  tests  on  excess  water  in  mixing 
concrete.  Prof.  D.  A.  Abrams  has  obtained  a  large 
number  of  results  confirming  and  supplementing  his 
findings  given  in  Engineering  News-Record  of  May  2, 
1918,  p.  873.  These  additional  results  were  presented 
by  him  in  a  paper  forming  an  appendix  to  the  report 
of  the  committee  on  masonry.  Wear  resistance.  Pro¬ 
fessor  Abrams  found,  is  almost  exactly  proportional  to 
strength.  Both  strength  and  wear  resistance  are 
greatly  increased  by  limiting  the  amount  of  mixing 
water  to  a  much  lower  point  than  common  practice 
allows.  Attention  to  the  conditions  of  seasoning  of 
the  concrete  is  also  important.  Concrete  made  under 
favorable  conditions  as  to  consistency  and  curing  showed 
an  increase  of  275%  in  compressive  strength  and  240% 
in  wear  resistance  over  concrete  made  under  distinctly 
unfavorable  conditions. 

Prof.  A.  N.  Talbot,  in  discussing  this  paper,  gave  a 
careful  analysis  of  the  factors  correlating  the  moisture 
conditions,  the  mixing  operation,  and  the  strength  of 
concrete.  He  called  attention  also  to  the  effect  of 
moisture  on  concrete  that  has  been  cured  under  in¬ 
sufficient  supply  of  water.  The  later  supply  gives  a 
great  gain  of  strength.  Some  specimens  in  dry  storage 
that  were  under  observation  and  test  for  various  ages 
showed  at  7  years  3  months  a  strength  of  3000  lb.,  but 
when  thereupon  placed  in  moist  storage  for  9  months 
they  had  a  strength  of  5000  lb.  per  square  inch.  How¬ 
ever,  while  the  supply  of  moisture  during  seasoning 
is  vital,  surface  sprinkling  may  be  ineffective  and  is 
often  over-rated. 
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Discussing  the  time  of  mixing,  B.  R.  Leffler  stated 
it  as  his  conclusion  that  the  proper  time  for  good  mix¬ 
ture  and  adequate  mobility  of  the  concrete  depends  on 
the  type  of  mixer.  A  time  of  1  min.  may  be  satis¬ 
factory  for  certain  types  of  mixer,  especially  those  of 
i  cu  yd.  and  smaller,  but  not  enough  for  others.  From 
his  experience,  however,  it  is  believed  that  many  con¬ 
tractors  are  likely  to  protest  strongly  against  a  1-min. 
mixing  time. 

Track  Questions 

Unsatisfactory  relations  between  rails  and  wheels 
were  indicated  in  the  report  of  the  track  committee. 
The  opinion  was  expressed  that  the  present  heavy  wheel 
coning  of  1  in  20  has  disadvantages,  and  that  the  coning 
which  gives  minimum  wear  of  wheels — which  wa.s  the 
purpose  of  changing  from  1  in  38  to  the  present  1  in 
20 — is  not  a  condition  favorable  to  economical  wear 
and  least  stress  of  rails.  Furthermore,  a  1  in  20  cant¬ 
ing  of  the  rail  is  considered  too  steep  an  inclination, 
as  it  conforms  to  the  present  wheel  coning  and  thus 
practically  nullifies  the  objects  aimed  at  in  this  coning. 

Possible  injury  to  rails  by  flat  spots  on  wheels  led 
the  track  committee  to  recommend  that  the  present 
2J  in.  limit  of  length  should  be  reduced  to  15  in.  The 
impact  effect  increases  with  heavier  and  stiffer  rails 
or  with  rigid,  frozen  roadbed.  C.  E.  Lindsay,  of  the 
United  States  Railroad  Administration,  pointed  out  that 
the  likelihood  of  damage  by  heavily  loaded  wheels  having 
long  flat  spots  is  not  generally  realized.  The  recom¬ 
mendation  was  adopted  and  will  be  submitted  to  the 
Master  Car  Builders’  Association  with  a  request  for 
the  reduction  of  its  present  25-in.  limit. 

Cost  of  Curvature 

A  change  in  methods  of  valuating  rail  wear  on 
curves  was  suggested  by  the  committee  on  economics 
of  railway  location,  in  a  statement  to  the  effect  that 
rail  wear  on  curves,  as  compared  with  tangents,  in¬ 
creases  approximately  as  the  square  of  the  degree  of 
curve.  The  importance  of  this  was  stated  to  be  evident 
from  the  fact  that  heretofore  it  has  been  customary 
to  estimate  curve  expense  directly  with  the  central 
angle,  or  with  the  degree  of  curve  when  a  different 
length  is  considered.  Individual  experiences  with  rail 
w’ear  on  curves  were  brought  out  in  the  discussion. 

Consolidation  of  the  subgrade  by  a  10-ton  roller  to 
prevent  water  pockets  in  the  roadbed  was  advocated 
by  the  roadway  committee,  which  also  suggested 
methods  of  curing  such  pockets  by  drainage  and  filling 
with  porous  material,  while  concrete  filling  for  such 
pockets  and  wet  spots  was  suggested  by  the  ballast 
committee.  Concrete-slab  construction  to  carry  the 
ballast  was  discussed  by  the  latter  committee,  but  it 
did  not  include  the  extensive  experiments  on  the 
Northern  Pacific  Ry.  which  were  described  fully  in 
Engineering  News-Record  of  Dec.  12,  1918,  p.  1071. 

Screw  Spikes 

Screw  spikes  appear  to  be  showing  less  favorable 
results  than  was  anticipated  a  few  years  ago,  when 
they  began  to  be  used  to  any  large  extent.  Doubt  as 
to  their  value  in  increasing  the  durability  of  ties  was 
expressed  by  the  tie  committee,  except  under  such 
special  conditions  as  on  elevated  structures  and  in  track 
having  a  more  substantial  foundation  than  the  ordinary 
tie  and  ballast  construction.  It  was  explained  by  F. 
Boardman  of  the  N.  Y.  Central  R.R.  that  this  state¬ 


ment  was  based  on  unfavorable  reports  from  most  of 
the  roads  using  screw  spikes. 

As  an  offset  to  this  statement,  however,  extended 
and  favorable  experience  on  the  Delaware,  Lackawanna 
&  Western  R.R.  was  recorded  by  G.  J.  Ray,  formerly 
chief  engineer.  On  a  30-mile  stretch  of  double  track 
laid  in  1911  the  only  spikes  which  were  loose  after  eight 
years’  service  were  those  in  about  100  ties  which  prove<l 
to  be  rotten.  A  standard  form  of  thread  is  important, 
as  the  replacement  of  one  spike  with  another  having  a 
different  pitch  and  form  of  thread  will  destroy  the 
threaded  groove  in  the  wood,  and  after  a  few  such  re¬ 
placements  there  will  be  no  effective  hold  of  the  spike. 

Expansion  of  the  present  allowable  working  stresses 
for  structural  timber  to  include  treated  timber  is  in¬ 
advisable  without  further  experiments  on  treated  and 
untreated  timber  in  large  sticks.  This  conclusion  was 
presented  by  the  committee  on  wooden  bridges  and 
trestles.  Tests  indicate  that  neither  the  character  nor 
the  quality  of  the  preservative  causes  any  appreciable 
decrease  in  the  strength  of  timber,  but  that  such  effect  is 
due  entirely  to  the  process  of  treatment  and  that  this 
may  affect  different  timbers  in  different  degrees. 


Zinc  as  an  Alternative  for  Creosote  in 
.  Treating  Railway  Ties 

INC-CHLORIDE  treatment  for  railway  ties  is 
justified  where,  for  economic  reasons,  creo.sote  oil  is 
not  available,  or  where  conditions  of  maintenance  will 
not  warrant  the  expense  of  application  of  the  latter. 
Furthermore,  zinc  treatment  will  secure  at  least  double 
the  life  given  by  an  untreated  tie  of  the  same  kind  in 
the  same  location,  no  matter  whether  oak  or  pine  is  used. 
In  dry  climates  this  increase  in  life  may  be  still  greater. 
These  conclusions  are  given  in  the  report  presented  by 
the  wood-preservation  committee  at  the  annual  meeting 
of  the  American  Railway  Engineering  Association.  The 
committee  frankly  says  that  creosote  is  the  be.st  timber 
preservative  for  all  purposes,  but  points  out  economic 
limitations  to  its  use. 

Climatic  conditions  qualify  the  above  conclusions 
favorably  to  zinc  chloride,  the  Eastern  and  Southeastern 
states  generally  being  excluded  from  the  field  for  zinc- 
treated  ties.  Introduction  of  some  lubricating  agent 
with  the  zinc,  to  correspond  with  the  action  of  creosote 
oil,  is  recommended  where  excessive  rainfall  and  humid 
atmosphere  would  cause  the  zinc  in  the  ties  to  be  influ¬ 
enced  unfavorably  by  leaching;  also,  where  checking 
of  the  timber  or  its  mechanical  wear  is  likely  to  be 
excessive,  but  where  it  is  not  possible  to  secure  a 
straight  creosote  treatment. 

One  of  the  objections  urged  against  the  use  of  zinc 
chloride  has  been  that,  as  the  salt  is  soluble,  it  will 
leach  out  of  the  wood  by  moisture  and  cannot  be  ex¬ 
pected  to  give  permanent  protection.  'The  committee 
finds,  however,  that  leaching  does  not  take  place  as 
rapidly  as  has  been  assumed.  In  ties  which  have  been 
in  the  track  for  several  years,  especially  in  the  drier 
climates,  the  zinc  chloride  has  been  found  well  dis¬ 
tributed  through  the  wood. 

Air  seasoning  for  60  days  after  treatment  is  recom¬ 
mended,  as  it  results  in  greater  strength  of  the  tie, 
increased  resistance  to  wear  by  spikes  and  tie-plates, 
less  leaching  of  the  zinc,  and  less  disturbance  of  signal 
circuits  by  leakage  of  current  from  the  rails. 
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Progress  in  Study  of  Rail  Quality 

American  Railway  Engineering  Association  Research — Deep  Etching  of  Longitudinal  Sections  of  Rail 
Head  Brings  Out  Network  of  Lines  Present  Before  Rails  Are  Straightened — The  Quick-Bend  Test 


Extensive  studies  of  rail  quality  made  during  the 
past  year  under  the  direction  of  the  Rail  Committee 
of  the  American  Railway  Engineering  Association  led 
to  results  that  represent  marked  progress  and  give  a 
distinctly  better  understanding  of  rail  troubles.  An 
important  factor  in  the  matter  was  that,  due  to  the 
increasing  interest  in  the  subject  on  the  part  of  the 
railroads,  more  investigators  worked  on  the  problem 
than  ever  before,  according  to  a  statement  by  P.  H. 
Dudley  of  the  New  York  Central  Lines.  “This  is 
due,”  .says  Dr.  Dudley,  “to  so  many  officials  of  the  rail¬ 
roads  having  found  from  the  service  records  that  some 
brands  of  rails  in  the  track  had  a  large  number  of 
failures,  while  other  brands  rolled  under  a  different 
mill  practice  did  not  have  one  failure  in  the  same  .sec¬ 
tion,  though  subject  to  the  same  wheel  loads'  and  ton¬ 
nage.” 

Three  prominent  points  of  the  new  research  w'ork 
are:  (1)  The  di.scovery  of  the  value  of  deep  etching 
with  strong  acid  to  bring  out  hitherto  unrecognized  de¬ 
fects  in  the  interior  of  the  rail  head;  and  the  discovery 
through  such  etching  that  defective  rails  show  a  startl¬ 
ing  degree  of  non-homogeneity,  streaks  running  in 
various  directions  through  the  rails;  (2)  .statistical 
proof  that  rolling  rails  direct  from  the  ingot  contributes 
to  the  production  of  transverse  fi.ssures  in  the  rail; 
rolling  from  reheated  blooms  is  a  preventive;  (3)  study 
of  a  new  toughne.ss  test  for  rails,  a  bending  te.st  in  a 
hydraulic  press,  as  a  substitute  for  the  drop  te.st,  long 
the  traditional  standard  of  rail  acceptance  testing. 

Depp  Etching  Brings  Out  Extensive  Flaws 

F.  M.  Waring,  engineer  of  tests  at  the  Altoona  labora¬ 
tory  of  the  Pennsylvania  R.R.,  last  summer  developed 
the  u.se  of  deep  etching  with  .strong  mineral  acid  to 
bring  out  defects  in  longitudinal  sections  of  rail  heads. 
This  laboratory  and  the  rail  officials  of  the  Pennsylvania 
system  have  for  a  number  of  years  centered  their  at¬ 
tention  on  non-homogeneity  of  rail  metal  as  a  responsi¬ 
ble  cause  of  rail  failures,  and  in  this  line  of  thought 
some  years  ago  decided  that  chemical  analyses  of 
samples  from  different  parts  of  the  cross-section  of  the 
rail  mu.st  not  show  large  variations  of  composition,  if 
the  rail  is  to  be  regarded  as  satisfactory.  Pursuing  the 
same  line  of  thought,  laboratory  studies  were  made  to 
discover  indications  of  unsoundne.ss,  by  etching  longi¬ 
tudinal  horizontal  slices  cut  from  the  head.s  of  rails  and 
carefully  smoothed  and  polished.  The  usual  micro¬ 
graphic  etching  solutions  did  not  bring  out  any  special 
appearance,  although  this  method  in  .some  prior  cases 
had  revealed  hair  cracks  in  the  metal.  It  was  then 
decided  to  use  a  more  drastic  etching  process.  Trial 
was  made  of  successive  etchings  in  a  number  of  the 
solutions,  still  without  result.  But  very  definite  results 
were  attained  when  the  .specimens  were  etched  for  two 
hours  in  hot,  strong,  mineral  acid  (nine  parts  of  hydro¬ 
chloric  acid,  three  parts  sulphuric  acid,  and  one  part  of 
water,  kept  at  200"  F.).  This  brought  out  a  remark¬ 
able  number  of  longitudinal,  transverse  and  irregular 
marks  or  depressions.  These  marks,  representing 
streaks  of  more  soluble  material,  proved  the  existence 


of  .serious  non-homogeneity,  likely  to  lead  to  irregular 
stress  distribution  in  the  rail  and  therefore  create  op¬ 
portunities  favorable  to  cracking  in  service. 

The.se  deep-etching  studies  were  applied  to  a  num¬ 
ber  of  rails  that  had  developed  transverse  fi.ssures  in 
the  track  (or  in  some  cases  while  being  tested),  and 
the  same  irregular  markings  were  found  in  nearly  all 
cases.  On  the  other  hand,  a  rail  that  performed  well 
under  the  drop  te.st,  though  made  from  the  .same  heat 
of  steel  as  a  number  of  the  defective  rails,  showed  uni¬ 
form  metal  when  etched  by  this  method.  Mr.  Waring  in  a 
report  to  the  railroad  company  says,  “Since  these  rails 
were  all  from  one  heat,  of  a  fairly  uniform  chemical 
composition,  and  rolled  at  the  same  time,  and  since 
they  were  all  subjected  to  approximately  the  same 
amount  of  service  in  the  track,  it  would  appear  as  if 
these  defects  found  in  the  rail  head.s  are  associated  in 
some  manner  with  the  process  of  manufacture.” 

Trial  was  then  made  to  see  whether  similar  defects 
could  be  found  in  a  rail  that  had  never  been  in  service. 
The  deep  etching  with  mineral  acid  brought  out  the 
markings,  though  picric  acid  etching  had  failed  to  de¬ 
velop  anything  unusual. 

“An  examination  of  all  these  deep  etchings,”  says 
Mr.  Waring,  “brings  out  the  fact  that  these  small 
internal  transverse  ruptures  correspond  in  their  loca¬ 
tion  and  appearance  with  the  nuclei  of  transverse  fis¬ 
sures,  and  it  is  possible  that  they  may  be  the  original 
cause  of  such  fissures.” 

Closely  related  to  this  investigation  is  an  observation 
made  by  J.  B.  Y'oung,  chemist  of  the  Philadelphia  & 
Reading  R.R.,  a  few  months  ago.  Test  specimens  cut 
from  the  center  of  the  head  of  a  100-lb.  rail  that  had 
never  been  in  track,  and  had  not  even  been  on  the  hot 
bed,  showed  cracks  in  various  directions  through  the 
metal.  The  cracks  were  noticed  after  the  standard  test 
specimen  was  fractured  in  the  testing  machine.  Hith¬ 
erto,  many  rail  experts  have  believed  that  small  cracks 
are  produced  in  the  rail  head  during  the  straightening 
process,  in  the  gag  press,  but  in  the  present  case  there 
had  been  no  gagging  or  other  straightening.  Mr.  Young 
therefore  holds  that  his  findings  “are  conclusive  evidence 
that  flaws  and  cracks  exist  in  new  rails  which  have 
been  subjected  to  no  strains  except  those  developed  in 
the  rolling.” 

Reheated  Blooms  Make  Good  Rails 

Reporting  on  the  subject  of  transverse  fissures.  Dr. 
P,  H.  Dudley,  consulting  engineer.  New  York  Central 
Lines,  brings  sharply  into  view  various  discrepancies  of 
fact  that  have  surrounded  the  two  opposing  theories  on 
the  cause  of  transverse  fissures.  As  against  the  theory 
of  James  E.  Howard  that  repeated  stresses  in  track 
service  produce  the  transverse  fissures  (as  fatigue 
fractures).  Dr.  Dudley  directs  attention  to  the  fact 
that  the  nucleus  is  not  a  point  but  is  of  measurable 
size,  and,  from  its  appearance,  obviously  resulted  from 
a  process  different  from  that  of  the  rest  of  the  area. 
He  emphasizes  the  fact  that  such  fissures  occur  only  in 
an  occasional  rail  head,  although  design,  traffic  condi¬ 
tions,  and  .stresses  are  alike  for  many  rails,  and  there- 
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fore,  if  stress  is  the  cause  of  the  fracture,  most  rails 
should  break  in  the  same  way. 

That  transverse  fissures  in  their  development  are 
fatigue  or  detail  fractures  is  conceded  by  Dr.  Dudley: 
“There  is  no  difference  of  opinion  about  the  growth  in 
the  track  of  the  specular  .surfaces  which  start  from  and 
around  the  nuclei  of  interior  transverse  fissures.”  What 
fault  or  flaw  at  the  nucleus  gives  opportunity  for  the 
transverse  fissure  to  start  remains  the  es.sential  problem. 
Dr.  Dudley  refers  to  the  discoveries  of  Mr.  Waring  and 
Mr.  Young,  above  mentioned  and  to  the  di.scovery  of 
streaks  of  h’gh-pho.sphorus  metal  in  defective  rails  by 
George  F.  Comstock  rs  reported  in  Engineering  Neirtt- 
Record  of  Mar.  13,  1919,  p.  532.  Without  expressing  an 
opinion  on  these  discoveries,  however,  he  brings  out 
other  facts  on  the  influence  of  reheating  the  .steel  before 
rolling. 

Statistics  prove.  Dr.  Dudley  shows,  that  about  all 
tran.sverse  fis.'^ures  occur  in  rails  rolled  direct  from  the 
ingot,  while  rails  from  reheated  blooms  virtually  never 
fail  in  this  way.  This  appears  to  e.stablish  beyo»nl  onos- 
tion  that  qualities  or  defects  of  the  steel  are  ro8ponsii)le, 
rather  than  excessive  stres.s. 

The  service  records  of  eight  railroads  for  the  seven 
years  1909-1915  exhibit  a  total  of  559,044  tons  of  rail 
produced  by  direct  rolling:  in  these  rails  1054  trans¬ 
verse  fissures  developed.  The  same  road  had  322.593 
tons  of  rail  made  from  reheated  blooms,  and  these  de¬ 
veloped  only  59  transverse  fissures,  or  less  than  one- 
tenth  as  many  per  ton  of  rail  as  by  the  direct-rolled 
material.  The  rails  were  rolled  at  11  mills,  and  thus 
represent  a  large  variety  of  mill  conditions.  More¬ 
over,  27  of  the  59  failures  of  rails  made  from  reheated 
blooms  came  from  a  single  mill,  and  are  said  to  have 
been  rolled  at  a  time  before  the  mill  practice  was  made 
uniform  and  good.  It  .should  be  mentioned  that  the 
whole  group  of  statistics  concerns  only  heavy  rails;  that 
is,  rail  weighing  100,  101  and  105  lb.  per  yard. 

Whether  finishing  the  process  of  rolling  the  rail  at  a 
low  temperature  is  advantageous  was  also  studied  by 
Dr.  Dudley,  Some  years  ago  it  was  a  common  charge 
that  steel  rails  v/ere  put  through  their  finishing  passes 
too  hot,  and  thus  did  not  go  through  the  grain-refining 
process  which  cooler  rolling  would  have  brought  about. 
t)r.  Dudley  cities  experiences  showing  that  a  low  tem¬ 
per.’ (ure  in  the  last  pass  of  the  rail  mill  is  apt  to  produce 
brittleness.  This  brittle  metal  is  capable  of  being  re¬ 
stored  to  a  tough  condition  by  annealing.  General  ex¬ 
perience  leads  him  to  conclude  that  chemical  composi¬ 
tion  has  an  important  influence  on  toughness  or  brittle- 
neas,  and  he  concludes  that  steel  with  more  than  0.85‘^c 
carbon  is  particularly  likely  to  have  its  toughness  de¬ 
stroyed  in  the  rolling  or  in  the  cooling  of  the  rails  on 
the  hot  beds  with  the  effect  of  producing  brittlene.ss. 

Surveys  of  rails  by  a  magnetic  tester  to  detect  in¬ 
ternal  flaws  were  made  by  Dr.  Dudley  recently.  He 
gives  no  detail  results,  but  states  that  the  leakage 
curves  of  rails  obtained  with  this  apparatus  furnish 
much  information  about  the  physical  properties  in  rails 
and  about  the  disturbance  of  the  metal  by  the  gag 
press  used  in  straightening  it. 

Rails  are  tested  for  acceptance  by  the  Pennsylvania 
R.R.  by  means  of  a  press  bending  test  in  addition  to 
the  regular  drop  test.  The  press  is  in  a  hydraulic  ma¬ 
chine  operated  by  an  rntensifier  standing  alongside,  and 
capable  of  exerting  a  pressure  of  378  tons.  The  main 
ram  is  16  in.  in  diameter  and  has  a  12-in.  stroke.  The 


machine  weighs  11  ton.s.  The  supports  for  the  rail, 
under  the  press  ram,  may  be  set  at  various  .spacings; 
te.sts  have  been  made  with  supports  24  to  51  in.  apart. 
A  hydraulic  pre.ssure  indicator  records  on  a  drum  turned 
by  a  connection  with  the  main  ram,  so  that  an  auto¬ 
graphic  diagram  is  produced. 

Deflections  at  ultimate  load  of  rail  specimens  bent  in 
this  machine  are  found  to  be  an  indication  of  the  duc¬ 
tility  of  the  material,  just  as  well  as  is  the  elongation 
in  the  drop  test  of  the  rail.  It  is  al.so  belived  that 
the  deflection  is  in  a  measure  an  indication  of  the 
tough ne.’^s  of  the  rail,  or  rather  its  capacity  to  resist 
.'^hock. 

Te.sts  made  with  the  head  down  fin  tension)  gave 
more  satisfacton*  and  uniform  results  than  those  made 
with  the  he.ad  up.  In  the  former,  breaks  were  obtained 
in  nearly  all  c.ases,  while  with  the  head  up  the  breaks 
were  apt  to  be  branching  or  irregular.  Furthermore, 
the  tests  made  with  different  lengths  of  span  of  the 
rail  showed  clo.ser  agreement  between  the  test  results 
and  theoretical  curves,  for  the  tests  with  head  down 
than  those  with  head  up. 

One  of  the  striking  results  of  tests  with  the  bending 
machine  brought  out  in  a  report  on  the  subject  .sub¬ 
mitted  by  VV^  C.  Cushing,  chairman  of  the  subcommittee 
on  the  quick  bend  tests,  is  the  distinct  superiority  in 
quality  of  the  rails  produced  by  one  mill  as  compared 
with  those  of  another.  A  large  number  of  tests  of 
130-lb.  rails  from  three  mills,  plotted  to  show  elastic 
limit  as  ordinates  and  ultimate  deflection  as  abscissas, 
placed  the  rails  from  one  of  the  three  mills  in  a  group 
distinctly  above  and  to  the  right  of  the  groups  repre¬ 
senting  the  other  two  mills.  This  comparison  shows 
greater  ductility  and  strength,  on  the  average,  for  the 
rails  of  the  first  mill,  though  all  were  rolled  to  the  .same 
specification  and  the  same  section  and  weight. 

In  another  experiment,  a  rail  that  failed  in  the  bend 
test  at  a  small  deflection — in  other  words,  was  brittle— 
was  rete.sted  after  annealing,  and  the  deflection  was 
increased  more  than  four  times,  indicating  a  curing  of 
the  brittleness  by  the  heat  treatment. 


Rail- Joint  Tests  Show  Heat  Treatment 
and  Short  Bars  Advisable 

HAT  plain  angle  bars,  if  heat  treated,  can  make  a 
rail  joint  having  strength  and  efficiency  equal  to  that 
of  the  solid  rail,  is  the  important  conclusion  of  a  report 
submitted  by  the  rail  committee  of  the  American  Rail¬ 
way  Engineering  Associc-tion  as  an  appendix  to  its  own 
report.  This  rail-joint  report  was  made  in  1915  by 
C.  D.  Young,  then  engineer  of  tests  of  the  Pennsyl¬ 
vania  R.R.  It  was  based  on  tests  made  at  the 
Altoona  laboratory  covering  different  forms  of  plain 
angle  bars,  splice  bars  with  stiffening  flanges  depending 
below  the  rail  and  joi»’ts  giving  a  base  support  to  the 
rail. 

Heat-treatment  results  constitute  the  main  feature 
of  the  report,  showing  an  increase  in  elastic  limit 
ranging  from  60%  in  solid  100-lb.  rail  to  79%  and 
150%  in  plain  angle-bar  joints  with  six  and  four  bolt 
holes,  respectively.  In  the  rail  the  elastic  limit  was 
raised  from  175,000  to  280,000  lb.,  while  in  the  bars  it 
was  raised  from  70,000  and  50,000  lb.  to  125,000  lb.  in 
both  cases.  From  this  the  conclusion  was  drawn  that 
heat  treatment  was  one  of  the  simplest  and  most  eco¬ 
nomical  means  of  increasing  the  efficiency  of  the  joint. 
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The  treatment  mentioned  consisted  in  heatinjr  the 
material  above  the  recalescence  point  (approximately 
1500°  F.),  quenching  in  water,  and  then  annealing  the 
hardened  steel  at  about  1050°  F.  It  was  estimated  at 
that  time  (1915)  that  this  should  not  add  more  than 
!?5  to  the  cost  of  the  steel,  while  it  would  increase  the 
stiffness  of  the  bar  at  least  50St  and  .still  leave  the 
metal  softer  than  the  rail. 

Mr.  Young  pointed  out  that  a  joint  equal  in  efficiency 
to  the  solid  rail  could  be  obtained  by  heat  treatment  of 
some  of  the  patented  types  of  joint,  or  at  less  cost 
by  similar  treatment  of  a  special  angle  bar.  The  joint 
with  this  bar  showed  a  strength,  at  the  ela.stic  limit, 
equal  to  the  rail,  and  would  cost  less  than  the  then 
standard  angle  bar,  which  had  a  strength  about  33 <^0 
that  of  the  rail.  The  new  bar  was  to  be  used  with 
heat-treated  bolts,  as,  being  shorter  than  the  standard 
bar,  it  might  require  greater  bolt  strength. 

Comparison  of  joints  having  four  and  six  bolts  indi¬ 
cated  that  the  two  additional  bolts  gave  no  increase  in 
strength  in  transverse  loading.  It  was  concluded  that 
a  four-hole  splice  is  sufficient  for  100-lb.  rail  if  it  is  of 
proper  section  and  material.  It  has  fewer  parts  and 
greater  cross-sectional  area  for  the  same  weight.  As 
to  bars  26i  in.  and  18i  in.  long,  tests  with  20-in.  and 
26-in.  spacing  of  supports  indicated  no  loss  of  efficiency 
in  the  joint  having  the  shorter  bars. 


Switching  Cars  Into  Station  Order  at  Large 
Freight  Yards 

ETHODS  of  sorting  cars  or  switching  them  into 
station  order  for  outbound  trains  are  discussed 
briefly  in  the  report  presented  by  the  committee  on 
yards  and  terminals  at  the  annual  meeting  of  the 
American  Railway  Engineering  Association.  Sugges¬ 
tion  has  been  made  for  the  provision  of  a  small  gravity 
yard  for  this  purpose,  located  between  the  classification 
and  departure  yards,  but  the  committee  finds  that  such 
an  arrangement  is  rarely  provided  or,  at  least,  rarely 
included  in  yard  construction.  In  some  gravity  classi¬ 
fication  yards,  such  sorting  is  accomplished  by  means 
of  a  yard  tributary  to  the  hump,  having  its  ladder 
next  to  the  outside  track  of  the  main  yard  and  its 
short  body  tracks  diagonal  to  this.  The  same  purpose 
might  be  effected  by  intermediate  ladder  tracks  sub¬ 
dividing  a  few  of  the  main  classification  tracks  at  one 
side  of  the  yard. 

In  the  opinion  of  the  committee,  secondary  sorting 
of  cars  for  station  order  or  other  similar  grouping 
can  be  accomplished  satisfactorily  by  supplementing 
the  gravity  switching  for  classification  with  flat  switch¬ 
ing  by  engines  at  the  foot  of  the  hump  yard  or  in 
the  departure  yard.  This  would  save  the  additional 
inve.stment  and  increased  length  of  terminal  involved 
by  an  auxiliary  sorting  yard,  and  it  would  avoid  the 
delay  attending  the  delivery  and  removal  of  cars  at 
such  a  yard. 

In  certain  situations,  however,  the  auxiliary  yard  may 
be  nece.s8ary,  as  where  it  is  impossible  to  provide  a 
sufficient  number  of  tracks  in  the  classification  yard,  or 
where  the  number  of  cars  to  be  handled  is  too  great 
to  permit  of  switching  them  at  the  outgoing  end  of  the 
cla.ssification  yard  or  in  the  departure  yard  without 
hampering  the  flow  of  traffic.  It  should  have  assisting 
grades  if  practicable,  and  the  length  of  its  tracks  would 
be  governed  by  the  requirements  of  each  case. 


Railroad  Engineers'  Conference 
Adopts  Wage  Scale 

Representatives  of  Fifty  Roads  Meet — Chief 
Discussion  on  Pay  of  Chief  Engineer, 
Division  Engineer  and  Tapeman 

( Editorial  Correspondence) 

OR  the  first  time  in  the  history  of  engineering  a 
body  of  350  engineers,  representing  fifty  railroads, 
met  in  Chicago  Mar.  17  to  discuss  openly  and  above 
board  a  minimum  salary  schedule  for  every  technical 
position  from  chief  engineer  to  tapeman.  No  unusual 
demonstration  preceded  this  history-mak’ng  meeting, 
only  the  usual  setting  of  a  well  planned,  well  carried 
out  convention  of  engineers  who  always  take  their 
society  gatherings  .seriously.  Born  of  experience 
gained  by  years  of  handling  the  intricate  problems  on 
the  greatest  transportation  systems  of  the  world,  the 
men  proceeded  to  business  with  reference  to  their  own 
economic  welfare  in  .somewhat  the  .same  manner  as  has 
been  the  cu.stom  in  getting  practice  and  procedure 
ironed  out  in  the  American  Railway  F^ngineering  Asso¬ 
ciation.  In  railroad  parlance,  it  might  be  said  that  the 
.schedule  was  adopted  as  “recommended  practice,”  but 
was  not  ready  to  be  “incorporated  in  the  ‘Manual.’  ” 

The  program,  carried  out  by  the  American  Associa¬ 
tion  of  Engineers,  was  well  planned.  The  chairman  was 
one  who  all  felt  had  given  justice  to  young  as  well  as 
old  engineers.  Willard  Beahan  is  a  white-haired  engi¬ 
neer,  revered  by  hundreds  whom  he  has  fathered  into 
real  usefulness  from  the  time  of  his  experiences  with 
General  Dodge,  finding  the  line  for  the  Union  Pacific 
(fighting  Indians  meanwhile),  down  to  his  present 
capacity  of  assistant  chief  engineer  with  the  New  York 
Central. 

Leading  up  to  the  main  business  of  the  meeting, 
which  was  the  discussion  of  a  “preliminary  report  by 
a  subcommittee  of  the  railroad  committee,”  of  the 
American  Association  of  Engineers,  was  a  paper  on 
overtime  by  H.  P.  Gillette,  editor  of  Engineering  and 
Contracting,  which  laid  down  a  rough  rule  that  when 
the  salary  reached  $200  a  month,  or  when  the  duties 
became  advi.sory,  overtime  allowance  was  not  desirable. 
A  sufficient  number  participated  in  the  discussion  to 
break  the  ice  of  acquaintance.  A  venerable  Seaboard 
Air  Line  engineer  came  to  mental  grips  with  a  young 
division  engineer  from  the  Southern  Pacific.  A  middle- 
aged  chief  draftsman  from  the  Missouri  Pacific  let  the 
audience  know  that  the  Middle  West  had  similar  diffi¬ 
culties. 

Discussion  of  Schedule 

Well  acquainted  now,  the  engineers  were  plunged  into 
the  intricate  problem  of  classification  and  .salary-fixing 
by  J.  L.  .lacobs,  a  specialist  on  system  and  organiza¬ 
tion.  With  his  w'ord  for  it  that  a  world  of  work  lay 
ahead  of  them  in  gathering  statistics,  standardizing 
positions  and  nomenclature,  the  conference  was  in  a 
proper  frame  of  mind  to  appraise  the  work  of  the  sub¬ 
committee,  a  work  which  the  Wage  Board  in  Wa.shing- 
ton  gave  up  in  despair.  W.  C.  Bolin,  chairman,  ex¬ 
plained  that  the  subcommittee  had  been  at  work  night 
and  day  for  two  weeks  on  the  problem  after  the  paid 
staff  of  the  committee  had  gathered  a  mass  of  informa¬ 
tion  from  all  over  the  country  as  to  exi.sting  schedules, 
in  and  out  of  the  profe.ssion.  Three  elements  of  the 
schedule — the  .salaries  of  chief  engineer,  division  engi¬ 
neer  and  tapeman — were  attacked  first,  for,  said  Mr. 
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Bolin,  with  these  points  fixed  the  determination  of 
the  intermediate  salaries  became  a  matter  of  mathe¬ 
matics  tempered  by  good  judgment.  Reasons  for  every 
piont  were  forthcoming  immediately  from  Mr,  Bolin. 
No  question  seemed  to  have  been  without  consideration, 
and  so  well  had  he  and  his  co-workers  hit  the  consensus 
of  opinion  that  only  six  .salaries  proposed,  out  of  36,  were 
revised.  A  surprising  unanimity  of  opinion  was  found  as 
to  nomenclature  and  definition.  Only  one  position,  that 
of  assistant  electrical  engineer,  was  added,  and  only  one 
name  changed,  that  of  detailer  to  junior  draftsman. 

With  the  schedule  adopted,  the  conference  was  not 
ended,  for  still,  holding  to  engineering  procedure,  the 
next  .step  was  a  .set  of  specifications  for  the  plans,  a 
paper  by  W.  W.  K.  Sparrow,  corporate  chief  engineer 
of  the  Chicago,  Milwaukee  &  St.  Paul,  on  “How  Shall 
Proper  Recognition  Be  Obtained?”  Walking  still  on 
crutches  from  a  recent  accident,  dramatically  he  called 
on  engineers  inside  and  outside  of  railway  service  to 
unite  for  proper  concerted  action  all  engineering  socie¬ 
ties  of  the  country  into  a  United  Engineering  Society 
of  America.  But  Mr,  Sparrow  is  not  an  impractical 
dreamer,  and,  until  the  constitution  of  a  league  of  socie¬ 
ties  has  been  drawn — which,  he  well  said,  should  not 
be  so  hard  to  frame  as  that  for  a  league  of  nation.s — 
he  proposed  to  support  the  organization  which  had 
fathered  the  conference  and  to  urge  every  engineer  of 
his  acquaintance  to  do  likewise.  And  when,  in  answer¬ 
ing  the  question  of  a  skeptic  as  to  what  he  would  do 
should  the  railroads  refuse  to  consider  the  schedule 
proposed,  he  said,  “I  would  not  strike,”  the  spontaneity 
of  the  applause  said  louder  than  words,  “We  are  not 
that  kind  of  an  organization.”  “But,”  said  Mr.  Spar¬ 
row,  “after  the  lessons  of  the  war  I  believe  men  will 
get  what,  in  justice,  they  are  entitled  to  get.”  Organi¬ 
zation  for  the  purpose  of  giving  the  profession  a  single 
voice  with  authority  back  of  it,  licensing  to  give  polit¬ 
ical  and  social  status,  and  a  broader  education,  with 
interest  and  activity  in  other  than  purely  technical  mat¬ 
ters,  were  his  suggestions  for  obtaining  greater  recog¬ 
nition. 

The  committee’s  next  step  is  the  presentation  of  the 
schedule  to  the  Wage  Board  in  Washington,  for  it  is 
the  opinion  of  many  that  that  body  will  not  refuse 
to  reopen  the  hearings  of  February,  1918,  to  listen  to 
the  united  voice  of  the  railroads’  most  valuable  and 
trusted  class  of  employee. 

Schedule  of  Minimum  Salaries  Adopted  by  Railroad 
Conference  of  American  Association  of  Engineers 

The  duties  of  resident  engineers  involve  construction  work 
of  ordinary  magnitude.  Where  exceptional  work  is  under¬ 
taken  it  is  assumed  that  the  assistant  district  engineer, 
district  engineer  or  assistant  chief  engineer  will  take  charge 
personally. 

The  duties  and  qualifications  attached  to  the  positions 
named  are  generally  well  understood.  Any  schedule  of 
rates  promulgated  should  specify  that  the  work  actually 
performed  should  govern.  Thus,  if  a  railroad  calls  a  man 
an  assistant  engineer  and  he  is  actually  performing  the 
usual  duties  of  a  division  engineer  or  other  position,,  he 
should  receive  the  pay  of  that  position. 

The  rates  for  the  higher  positions  do  not  apply  to  short 
lines,  terminal  railroads  and  roads  of  similar  character, 
the  rates  in  these  cases  to  be  in  proportion  to  the  duties 
and  responsibilities  assumed,  based  upon  the  schedule. 

The  schedule  is  not  to  operate  to  reduce  any  salaries  now 
existing. 

Expenses  away  from  headquarters  or  in  connection  with 
moving  headquarters  are  to  be  allowed. 

No  pay  is  to  be  allowed  for  overtime. 

Civil  service  rules  are  to  apply  as  to  annual  and  sick  leave. 


The  following  schedule  of  salaries  is  adopted; 


Chief  engineer . $  1 5,000  to  $'.1000 

-Assistant  chief  engineer .  0000  to  7200 

District  engineer .  OOOO  to  4800 

Assistant  district  engineer .  ."140010  4200 

Division  engineer  .  4800  to  .4200 

Assistant  division  engineer .  dOOO  to  0000 

Resident  engineer .  4200  to  .'lOOO 

Office  engineer — field  engineer .  5400  to  dOOO 

Engineer  of  bridges .  7500  to  tiOOO 

Assistant  engineer  of  bridges .  5400  to  4800 

Signal  engineer .  7200  to  4200 

Assistant  signal  engineer .  4800  to  3000 

Building  engineer .  tiOOO  to  3000 

Valuation  engineer .  8400  to  7200 

.Assistant  valuation  engineer .  tiOOO  to  4800 

Chief  pilot  engineer .  4800  to  3600 

Pilot  engineer  .  3600  to  3000 

Engineer  accountant .  4800  to  3000 

General  superintendent  of  motive  power.  15.000  to  9000 

.Assistant  general  superintendent  of  mo¬ 
tive  power .  9000  to  7200 

Mechanical  engineer .  7500  to  6000 

Assistant  mechanical  engineer .  4800  to  3600 

Engineer  of  tests .  7500  to  6000 

Electrical  engineer .  8000  to  6000 

Assistant  electrical  engineer .  4800  to  3000 

District  electrical  engineer .  3600  to  2700 

Shop  engineer .  4800  to  3600 

Chief  draftsman .  3600  to  3000 

Leading  draftsman  or  designer* .  200  to  250 

Draftsman*  .  1.50  to  200 

Junior  draftsman*  .  125  to  1.50 

Tracer*  .  100  to  120 

Engineer  inspector*  .  150  to  225 

Instrument  man*  .  200  to  225 

Rodman*  .  125  to  150 

Tapeman*  .  100  to  120 


♦Rates  per  month  stated  for  junior  positions  cover  the 
length  of  service  in  the  respective  positions,  an  increase  of 
not  less  than  $5  for  each  six  months’  service  to  be  granted 
up  to  the  maximum  rate  of  the  position. 

Without  the  efforts  of  the  American  Association  of 
Engineers,  in  bringing  the  conference  together,  in 
financing  the  machinery  necessary  to  gather  the  data 
on  which  the  schedule  is  based  and  in  energizing  in¬ 
dividuals  to  action,  the  movement  could  not  have  been 
consummated.  On  that  organization  still  remains  the 
burden  of  opening  the  way  to  the  Wage  Board  and  of 
keeping  the  schedule  up  to  date  as  conditions  change. 
It  may  re.st  assured  that  support  will  be  forthcoming 
from  the  railway  engineers.  W.  W.  D. 


Machines  Cut  Water-Main  Costs  in  Detroit 

Shortage  of  labor  and  high  w'ages  have  been  largely 
counterbalanced  by  the  Board  of  Water  Commissioners 
of  Detroit,  Mich.,  by  extensive  u.se  of  machinerj'  in 
laying  water  mains.  Mechanical  appliances  are  now 
used  nearly  e.xclusively  for  trench  excavation,  back¬ 
filling,  tamping  and  pavement  cutting,  pumping  and 
pipe  handling.  The  savings  per  foot  effected  by  ma¬ 
chines  in  constructing  pipe  lines  of  smaller  sizes  are 
given  as  follows: 


Size  of  Pipe 

Hand 

.Machine 

SavlnK 

(> 

|0.5« 

$11. .3.'. 

$0.24 

S 

n.lR 

0.40 

0  18 

12 

in 

it.4!t 

0.62 

1« 

1  62 

•I. 9!* 

0.6.8 

Labor  per 

foot  in  laying 

42-in.  and  48-in. 

pipe  will 

average  $8.70  by  hand,  and  $3.50  by  machinery ;  calking 
averages  $1.32  per  joint  by  hand,  and  $0.49  using  pneu¬ 
matic  hammers;  handling  and  lowering  each  pipe  by 
hand  labor  averages  $6.70,  and  $1.88  using  the  steam 
crane.  Backfilling  ditches  on  small  lines  coats  about 
9c.  per  lineal  foot  by  hand  and  3.1c.  per  foot  by  ma¬ 
chine. 
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Additional  Meteorological  Data  Needed  by  Engineers 

Points  on  Which  More  Data  or  Further  Study  Would  Be  Helpful,  Including  Rainfall  Distribution  and  In¬ 
tensity,  Precipitation  and  Heavy  Floods,  Evaporation,  Vegetation,  Soil  Infiltration,  Temperature,  Run-off 

By  Robert  E.  Horton 

ConsultinK  Hydraulic  Engineer.  Albany,  N.  Y. 


EV’ERY  experienced  hydraulic  engineer  feels  the  need 
of  additional  meteorological  data.  First  of  all,  there 
are  far  too  few  rainfall  stations,  and  where  the  sta¬ 
tions  are  reasonably  close  together  group  records  should 
be  studied  to  gain  light  for  use  where  the  stations  are 
far  apart.  Periodic  distribution  of  precipitation,  rain¬ 
fall  intensities,  flood  flow.s,  evaporation,  the  influence  of 
vegetation,  soil  percolation,  temperatures  of  the  air  and 
of  the  surfaces  of  both  soil  and  water,  and,  finally, 
the  broad  general  phases  of  run-off — all  need  attention. 
A  brief  review  of  the  more  important  meteorological 
needs,  grouped  under  10  heads,  follows: 

1.  More  Stations — A  much  larger  number  of  rainfall 
stations  is  needed  throughout  the  country  generally. 
In  the  East  there  is  generally  one  station  in  each 
county,  an  average  of  about  one  station  to  every  1500 
square  miles.  In  England,  Denmark,  Saxony,  Jamaica, 
Barbados,  St.  Kitts,  Victoria  and  Mauritius  there  is 
an  average  of  about  one  station  to  every  40  square 
miles.  That  is  sufficient  to  provide  good  data  for  al¬ 
most  any  small  drainage  basin,  such  as  is  commonly 
required  for  gravity  water-supply  systems.  In  New 
England  the  number  of  rainfall  records  available  is 
al)out  twice  as  great  as  elsewhere  in  the  United  States, 
owing  to  the  fact  that  many  good  records  are  main¬ 
tained  in  conjunction  with  water-works  systems.  But 
even  in  New  England  the  number  of  stations  is  by  no 
means  adequate  for  satisfactory  determination  of  the 
rainfall  on  many  small  drainage  basins  used  for  gravity 
water-supply. 

2.  Special  Groxtp  Studies — In  view  of  the  sparsity 
of  rainfall  records,  special  groups  of  stations  are 
needed,  and  studies  based  on  existing  data  to  deter¬ 
mine  the  reliability,  both  of  the  long-term  mean  for 
any  one  station  and  the  actual  annual  and  monthly 
amounts  indicated  by  single  gages  when  applied  over  a 
varying  radius  of  1,  5,  10  or  15  miles  from  the  station. 
Data  are  available  at  Providence,  Worcester,  Pawtucket, 
St.  Louis  and  New  Orleans,  where  rain  gages  arc  main¬ 
tained  sufficient  in  number  to  determine  the  general 
accuracy  of  a  single  record  as  applied  to  larger  or 
smaller  surrounding  areas  in  those  particular  localities. 
Undoubtedly,  with  more  data  general  relations  could 
be  established  which  would  greatly  increase  the  utility 
of  rainfall  records,  and  would  also  increase  the  degree 
of  confidence  which  could  be  placed  in  such  records 
where  it  becomes  necessary  to  apply  a  single  station  to 
a  considerable  area. 

S.  Periodic  Distribution  of  Rainfall  —  Experience 
shows  that  with  identically  the  same  rainfall  distributed 
in  different  ways  throughout  the  year,  especially  dur¬ 
ing  the  summer,  quite  different  amounts  of  run-off 
may  result.  In  applying  rainfall  data,  in  critical  cases, 
it  is,  therefore,  necessary  to  take  into  account  its  dis¬ 
tribution  as  well  as  its  total  amount.  It  is  desirable, 
therefore,  that  the  total  number  of  rainfall  days  per 
month  at  each  station  should  be  published,  with  the 
amount  of  rainfall.  For  example:  A  rainfall  of  4  in. 


in  August  may  all  occur  in  four  days,  with  heavy 
thunderstorms,  or  it  may  be  distributed  throughout  10 
or  20  days.  In  the  latter  case,  the  opportunity  for 
water  loss  by  evaporation  would  be  enormously  in¬ 
creased  by  the  long  continued  wetting  of  the  ground 
surface,  and  the  available  supply  for  run-off  would  be 
steadier,  but  much  smaller  in  amount  than  in  the  case  of 
concentrated  rainfall.  I  believe  that  practical  methods 
can  be  readily  developed  by  which  the  effect  of  rainfall 
distribution  can  be  taken  into  account  in  estimating 
stream  yield,  if  the  number  of  rainfall  days  is  known. 

4.  Intensities — As  regards  rain  intensity,  there  are 
at  present  about  200  stations  in  the  United  States  with 
recording  rain  gages.  The  details  of  these  records, 
some  of  them  running  back  to  1896,  are  published  in 
the  Monthly  Weather  Review  and  in  the  annual  reports 
of  the  Chief  of  the  United  States  Weather  Bureau. 
No  complete,  exhaustive  analyses  of  all  these  records 
have  ever  been  mado.  Partial  analyses,  covering  the 
records  within  considerable  areas,  or  for  a  considerable 
number  of  stations,  have  recently  been  made  by  Meyer 
and  published  in  his  “Elements  of  Hydrology,”  and  by 
the  United  States  Housing  Corporation,  the  results 
not  yet  having  been  published.  So  far  as  the  results 
go,  they  indicate  that  rain  intensity  formulas  of  the 
same  t5T)e,  but  with  varying  coefficients,  can  be  applied 
to  localities  having  widely  different  amounts  of  rain¬ 
fall. 

Room  for  Much  Valuable  Work 

Practice  hitherto  in  using  rain  intensity  data  in 
storm-sewer  designing  has  been  in  general  to  work  out 
a  rain-intensity  curve  for  each  different  place  cr 
problem.  Usually,  the  data  of  the  most  intense  and 
most  critical  storms  are  meager,  and  the  results  of 
such  scattered  individual  studies  are  unquestionably 
less  reliable  than  would  be  those  obtained  by  thor¬ 
ough,  general  analyses  involving  a  large  number  of 
stations  of  smaller  rainfall  characteristics.  There  is 
room  for  much  valuable  work  in  standardizing  and  an¬ 
alyzing  rain-intensity  data  along  more  general  lines. 
Not  only  this,  but  all  attempts  hitherto  to  utilize  such 
data  have  been  wholly  empirical.  There  is  reason  to 
believe  that  at  least  a  semirational  formula  of  general 
application  can  be  developed  for  rain  intensities  of  short 
durations. 

5.  Great  Storms  and  Floods — In  connection  with  the 
broader  problems  of  flood  causation  and  flood  discharge, 
studies  of  rain  intensity  in  great  storms  covering 
periods  of  one  to  five  days  are  needed.  A  valuable 
start  was  made  in  this  direction  by  the  Miami  Con¬ 
servancy  District,  the  results  being  given  in  its  series 
of  technical  reports.  Part  5.  Good  work  along  similar 
Hnes,  with  much  more  numerous  records  on  which  to 
base  the  results,  has  been  done  by  the  British  Rainfall 
Organization. 

One  of  the  most  fundamental  problems  of  fiood  con¬ 
trol  is  the  determination  of  the  relative  frequency  of 
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occurrence  of  floods  of  different  magnitudes,  as  fixing 
the  maximum  size  and  cost  of  works  economically  justi¬ 
fied  for  flood  control.  Further  data  and  analyses  along 
these  lines  are  much  needed,  and  would  be  likely  to 
afford  results  of  broad  utility  and  permanent  value. 

It  may  be  noted  in  passing  that  so  far  as  the  .studies 
by  the  Miami  Conservancy  District  go.  they  seem  to 
indicate  that  the  law  covering  the  relative  magnitudes 
of  storms  of  one  to  five  days’  duration,  and  having 
different  intensities  and  frequencies  of  occurrence,  is 
very  similar  in  form  to  the  general  law  covering  the 
relations  between  frequency,  intensity  and  duration  of 
short  storms,  such  as  are  involved  in  storm-sewer  de¬ 
signing — with,  however,  probably,  the  important  differ¬ 
ence  that  temporary  storage  of  considerable  volumes 
of  rain  by  suspension  in  the  upper  air,  in  ascending  air 
currents,  is  the  important  factor  contributing  to  high 
intensities  for  rainfall  duration  of  less  than,  say,  one 
hour,  but  is  not  of  importance  in  relation  to  storms  of 
one  or  more  days’  duration. 

Incidentally,  there  is  a  gap  between  existing  results 
of  studies  covering,  on  the  one  hand,  rain  intensities 
used  in  storm-sewer  designing  and  of  generally  less  than 
one  hour’s  duration,  and  flood  intensities  of  one  or  more 
days’  duration.  This  seems  to  open  up  a  profitable 
field  for  investigation — a  field  which  would  be  very 
likely  to  lead  to  results  useful  in  both  classes  of  studies. 
Furthermore,  in  many  flood  problems  and  in  numerous 
litigations  involving  rainfall,  the  only  data  available 
are  daily  rainfall  records.  Data  and  studies  showing 
the  relation  between  24  hours’  rain  and  the  average 
duration  and  intensity  for  the  actual  portion  of  the 
day  during  which  rain  fell  are  much  needed. 

6.  Evaporation — With  regard  to  evaporation,  very 
good  records  are  now  being  kept  by  the  Weather  Bureau 
and  other  Government  organizations.  It  appears,  how¬ 
ever,  that  records  obtained  from  the  ordinary  evapora¬ 
tion  pan,  say  3  ft.  square,  are  not  directly  applicable 
to  broad  water  surfaces.  There  is  need  for  experi¬ 
mental  determination  of  what  may  be  called  the  area 
factor  or  average  ratio  of  evaporation  loss  from  a 
standard  pan  of  a  certain  size  to  the  evaporation  loss 
from  an  area  of  any  given  size  larger  or  smaller.  A 
start  along  this  line  has  been  made  in  the  work  of 
Prof.  F.  H.  Bigelow,  R.  B.  Sleight  and  others. 

Altitude  and  Evaporation 

The  writer,  in  Engineering  News-Record  of  Apr.  26, 
1917,  p.  196,  has  called  attention  to  the  physical  fac¬ 
tors  underlying  and  controlling  this  so-called  area 
factor.  The  area  factor  involves,  however,  certain 
climatic  conditions,  especially  convective  action,  data 
for  which  are  not  included  in  meteorological  reports. 
In  view  of  the  complexity  of  the  subject,  further  studies, 
especially  out-of-door  experiments  with  evaporation 
pans  of  various  sizes,  are  greatly  needed. 

In  this  connection,  too,  attention  may  be  called  to 
the  need  of  further  data  and  studies  on  the  relation  of 
altitude  to  evaporation.  There  is  a  prevailing  popular 
notion  that  evaporation  increa.ses  with  elevation.  This 
idea  is  undoubtedly  derived  from  the  well  known  fact 
that  water  boils  more  readily  at  high  than  at  low  alti¬ 
tudes.  This,  however,  is  only  one  of  the  elements 
involved.  Mean  temperature  at  the  surface  decreases 
on  the  average  about  1°  for  300  ft.  elevation.  The 
absolute  humidity  also  decreases  with  elevation,  in 
accordance  with  the  exponential  law  developed  by  Hann. 


Wind  velocity  generally  tends  to  increase  with  increased 
elevation.  The  amount  of  evaporation  from  water  sur¬ 
faces  is  mainly  controlled  by  temperature,  humidity  and 
wind  velocity,  and  is  affected  probably  to  a  minor  ex¬ 
tent  by  other  factors,  including  .so-called  radiation  or 
black-bulb  thermometer  temperatures,  facility  for  con¬ 
vection,  and  barometric  pre.ssure.  Some  of  the  factors 
tend  to  cause  an  increase,  and  others  tend  to  cause 
a  decrease  in  the  amount  of  evaporation,  with  in¬ 
creasing  altitudes.  The  natural  result  would  be  the 
occurrence  of  some  particular  elevation  for  which  evap¬ 
oration  losses  would  be  maximum.  While  this  fact 
never  seems  to  have  been  pointed  out  before,  yet  it 
is  confirmed  by  the  few  good  observations  available, 
e.specially  those  of  Charles  H.  Lee,  The  whole  subject 
of  relation  of  evaporation  loss  to  elevation  is  worthy 
of  further  investigation  and  more  rational  discussion. 

7.  Vegetation — The  subject  of  interception  of  rainfall 
by  vegetation  will  be  seen  to  be  one  of  great  importance, 
when  it  is  considered  that  oftentimes,  especially  in 
light  showers,  50%  or  more  of  the  rain  is  caught  upon 
and  directly  evaporated  from  trees  or  other  vegetation 
and  never  reaches  the  ground.  This  subject  has  been 
experimented  upon  in  Europe,  and  to  a  limited  extent 
in  the  United  States  by  the  writer,  and,  I  believe,  also 
by  the  United  States  Weather  Bureau.  Further  in¬ 
vestigation  and  di.scussion  would  aid  in  laying  a  founda¬ 
tion  for  more  rational  estimates  of  stream  flow  and 
better  determinations  of  water  reciuirements  for  ir¬ 
rigation  purposes. 

8.  Infiltration — Floods  are  mainly  the  results  of  di¬ 
rect  surface  run-off  from  heavy  rains  or  melting  snows. 
The  direct  evaporation  loss  during  flood  rains  is  usually 
only  a  very  small  proportion  of  the  available  supply 
of  water.  The  difference  in  flood-discharging  capacities 
of  different  drainage  areas  is,  without  doubt,  more 
largely  due  to  differences  in  the  amount  of  water  which 
can  percolate  into  the  .soil  during  heavy  rains  than 
to  any  other  one  factor  excepting  rainfall  itself. 

Soil  Infiltration  During  Rains 

Furthermore,  infiltration  of  rainfall  is  the  source  of 
ground-water  supply  to  streams,  wells  and  artesian 
horizons;  yet,  with  the  exception  of  some  meager  ex¬ 
periments  by  O’Meara  and  the  writer,  practically 
nothing  has  been  done  in  this  country  relative  to  the 
determination  of  the  amount  of  infiltration  into  dif¬ 
ferent  soils,  on  different  slopes  and  with  different  rates 
of  rainfall.  Numerous  formulas  for  estimating  maxi¬ 
mum  flood  discharges  have  been  evolved,  but  it  does 
not  seem  possible  to  arrive  at  either  a  rational  under¬ 
standing  of  the  causation  of  floods  or  the  most  reliable 
method  of  estimating  probable  maximum  flood  discharge 
without  taking  into  account  the  amount  of  infiltration 
occurring  during  rains. 

9.  Temperature — The  most  important  factor  affecting 
evaporation  losses  of  all  kinds  is  temperature.  It  is 
also  an  important  factor  in  relation  to  floods  as  affecting 
the  rate  of  melting  of  accumulated  snow.  Data  for  air 
temperature  are  generally  available,  but  what  is  needed 
in  relation  to  evaporation  is  the  temperature  of  the 
.soil  and  of  water  surfaces.  Data  on  these  subjects 
are  meager.  The  obtaining  and  publishing  of  addi¬ 
tional  data  of  soil-surface  and  water-surface  tem¬ 
peratures,  and  especially  the  correlation  of  such 
temperatures  with  air  temperature,  are  matters  which 
will  become  of  increasing  importance  and  value  as  the 
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development  and  use  of  more  rational  methods  of  han- 
dlinjf  hydrologic  problems  progress. 

10.  Run-off — The  run-off  or  yield  of  a  drainage  basin 
is  the  difference  between  the  precipitation  on  the  drain¬ 
age  basin  and  the  water  losses  due  to  evaporation  of 
various  kinds.  The  amount  of  evaporation  from  the 
soil  surface  is  dependent  upon  the  same  factors  which 
control  evaporation  from  water  surface  and,  in  addi¬ 
tion,  it  is  dependent  on  the  degree  of  saturation  of 
the  soil  surface.  Some  experimental  data  in  relation 
to  the  evaporation  loss  from  soil  surface  with  different 
degrees  of  saturation  have  been  obtained  by  Samuel 
Fortier  (see  Engineering  Record  of  Apr.  15,  1905, 
p.  430). 

Additional  experimental  data  along  this  line  would 
be  of  the  utmost  practical  and  economic  value,  not 
only  in  relation  to  the  ordinary  problems  of  hydrology 
in  e.stimating  stream  flow',  but  also  in  relation  to  irriga¬ 
tion,  land  drainage  and  agricultural  engineering  in 
general.  The  w'riter  has  designated  the  ratio  of  the 
actual  evaporation  rate  from  a  soil  surface  at  any  given 
time  and  with  any  degree  of  saturation  to  the  evapora¬ 
tion  rate  from  water  or  a  saturated  soil  surface  as  the 
“evaporation  opportunity.” 

It  so  happens  that  in  long  periods  of  drought,  when 
the  evaporation  rate  from  a  saturated  surface  is 


highest,  the  evaporation  opportunity  from  the  soil  sur^ 
face  decreases.  It  is  a  natural  result  of  these  opposing 
influences  that  there  is  some  particular  amount  and 
distribution  of  rainfall  in  any  locality  for  which  the 
total  evaporation  loss  from  the  soil  is  a  maximum. 
Although  this  is  important,  the  writer  does  not  think 
that  it  has  ever  hitherto  been  pointed  out.  Strangely 
enough,  it  follows  as  a  simple  mathematical  deduction 
from  a  number  of  existing  formulas  for  calculating 
run-off  and,  furthermore,  it  is  abundantly  confirmed  by 
experience,  inasmuch  as  it  will  be  found  that  if  almost 
any  long-term  record  of  rainfall  and  stream  flow  is 
analyzed,  and  the  results  are  plotted  in  terms  of  water 
losses  against  precipitation,  the  resulting  water  losses 
will  have  a  maximum  for  an  annual  rainfall  which 
generally  lies  between  45  and  75  in.  in  England  and  the 
Eastern  United  States. 

This  calls  attention  to  the  fact  that  the  older  ideas 
and  methods  of  expressing  run-off  as  a  percentage 
of  rainfall  are  essentially  fallacious,  and  if  engineers 
are  to  justify  public  confidence  with  regard  to  their 
ability  to  predict  safely  the  available  yield  of  water- 
supplies,  their  work  must,  in  the  future,  be  founded 
upon  the  use  of  meteorologic  data  now  often  ignored 
and  upon  more  rational  and  detailed  methods  of  analyz¬ 
ing  and  utilizing  such  data. 


Licensinff  Laws  in  Oregon  and 
Idaho — Proposed  Ohio  Bill 

Tnigue  Features  in  Ohio  and  Idaho  Bills — 
Oregon  I.aw’  Follows  Joint  Committee — 
Iowa’s  Proposed  Law 

FtOGRESS  in  the  movement  to  license  engineers  is 
seen  in  the  fact  that  the  Association  of  Ohio  Tech¬ 
nical  Societies  has  prepared  for  introduction  into  the 
legislature  of  Ohio  a  bill  which  contains  many  unique 
features.  It  is  designed  to  include  all  classes  of  pro¬ 
fessional  engineers  and  architects;  also  land  surveyors, 
by  .specific  provision.  The  special  features  of  this  bill 
are  here  presented,  and  a  short  statement  follows  giving 
the  features  in  which  the  bill  passed  by  the  Oregon 
legislature  Feb.  26,  1919,  differs  from  the  Joint  Com¬ 
mittee  bill,  as  discussed  in  Engineering  Neivs-Record 
of  Feb.  27,  1919,  p.  423.  A  similar  bill  has  just  been 
introduced  into  the  Iowa  legislature.  The  Idaho  legis¬ 
lature  has  just  passed  a  licensing  bill,  the  main  features 
of  which  are  here  given. 

The  Ohio  bill  provides  for  a  state  board  to  be  ap¬ 
pointed  by  the  Governor  “by  and  with  the  consent  of 
the  Senate,”  for  the  purpose  of  registration  for  profes¬ 
sional  engineers  and  architects.  It  is  to  consist  of  nine 
members,  not  more  than  five  of  the  same  political  party, 
and  with  one  representative  each  for  civil,  mining,  me¬ 
chanical,  electrical,  and  chemical  engineering,  and  archi¬ 
tecture.  The  qualifications  for  membership  include  a 
five-year  previous  residence  and  10  years  of  active  prac¬ 
tice;  the  latter  may  be  in  teaching  the  profession,  but 
not  more  than  three  members  may  be  appointed  who 
have  had  such  active  practice  in  teaching  professional 
engineering  in  a  reputable  college  or  university.  The 
secretarj-  of  the  board  may  or  may  not  be  a  member,  but 
must  have  the  qualifications  of  a  member,  receives  a 
salary  to  be  fixed  by  the  board,  and  must  give  a  bond. 
Members  of  the  board  receive  no  compensation  except 
necessary  expenses.  The  board  shall  meet  in  Columbus 


on  the  last  Wednesday  of  June  each  year  and  at  other 
appointed  times.  Seven  members  constitute  a  quorum. 

The  bill  provides  that  after  one  year  from  its  passage 
it  shall  be  unlawful  “for  any  person  to  practice  profes¬ 
sional  engineering  or  architecture,  as  defined  in  thi.-« 
act,  or  to  hold  public  office  or  employment  involving  the 
practice  of  such  professions,  or  to  set  or  disturb  boun¬ 
dary  monuments  in  Ohio,  unless  such  person  shall  have 
first  obtained  a  certificate  entitling  him  to  practice  pro¬ 
fessional  engineering  or  architecture  from  the  board. 
Such  certificate  shall  state  whether  the  holder  thereof 
is  registered  as  a  professional  engineer  or  architect.” 

Special  provisions  are  made  for  registering  survey¬ 
ors.  No  map  or  plat  of  any  land  or  mine  shall  be  ac¬ 
cepted  unless  certified  by  a  registered  professional 
engineer  or  a  registered  surveyor.  The  act  shall  not 
apply  to  officers  holding  office  or  officers-elect  at  the 
time  of  passage  of  the  act,  during  the  term  for  which 
they  have  been  elected,  or  to  engineers  or  architects  in 
the  employ  of  the  United  States  Government,  but  the 
latter  shall  not  do  any  engineering  or  architectural 
work  in  Ohio  except  that  pertaining  to  their  official 
position,  unless  they  comply  with  the  act.  Registered 
professional  engineers  or  architects  only  can  qualify  to 
give  testimony  as  engineering  or  architectural  experts. 

Definition  of  Professional  Engineering  and  Architec¬ 
ture — These  are  defined  to  include  all  branches  other 
than  military  engineering,  as  follows:  “Any  person 
who  designs  or  makes  drawings  for  any  building,  bridge, 
railroad,  harbor,  water-works  ...”  etc.,  includ¬ 
ing  a  complete  list  of  possible  activities  for  all 
classes  of  engineers,  not  even  excepting  marine  archi¬ 
tecture  and  landscape  engineering.  It  includes  a  per¬ 
son  acting  “as  resident  engineer,  department  engineer, 
division  engineer,  assistant  engineer,  clerk  of  works,  or 
other  similar  title,  with  authority  to  exercise  discre¬ 
tion,  assume  responsibility,  devise  methods,  or  to 
perform  duties  ordinarily  delegated  to  such  position 
.  .  .  “even  though  employed  by  or  under  the  di- 
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rection  of  a  registered  professional  engineer  or  archi¬ 
tect.  However,  nothing  in  the  act  is  to  be  construed 
to  prevent  the  employment  of  assistants  of  grades  below 
those  specified  “provided  they  are  under,  and  report 
directly  to,  registered  professional  engineers  or  archi¬ 
tects  or  a  registered  surveyor,  who  assumes  all  responsi¬ 
bility  for  their  work.”  Residents  outside  of  Ohio  may 
be  called  to  testify  as  witnesses  without  holding  cer¬ 
tificates. 

Qualifications  for  Certificates — A  certificate  may  be 
issued  to  any  applicant  holding  lawfully  a  diploma  in 
any  branch  of  engineering  or  architecture,  except  sur¬ 
veying,  from  a  college  or  university  approved  by  the 
board,  together  with  evidence  that  he  has  had  at  least 
two  years’  practical  experience;  or  to  any  member  in 
good  standing  in  the  six  great  national  engineering  so¬ 
cieties  (including  the  Chemical  Engineers  and  Archi¬ 
tects)  or  other  national  engineering  organizations  hav¬ 
ing  similar  requirements  for  membership;  or  who, 
within  one  year,  submits  evidence  of  five  consecutive 
years’  prior  practice;  or  to  any  applicant  who  success¬ 
fully  passes  an  examination  before  the  board,  to  deter¬ 
mine  his  fitness  for  such  practice.  The  board  may  grant 
a  certificate  to  practice  land  or  mine  surveying  to  any 
person  otherwise  eligible  under  the  foregoing  require¬ 
ments,  whose  practice  has  been  limited  to  such  branch, 
or  who,  upon  examination,  satisfies  the  board  of  his 
fitness  to  practice  the  same;  but  the  holder  shall  not 
be  entitled  to  practice  any  other  branches  except  sur¬ 
veying  and  platting  of  land  or  mines. 

In  providing  for  nonresident  engineers,  architects  or 
surveyors,  certificates  are  granted  to  those  from  such 
states  as  have  equal  qualifications,  provided  equal  rights 
are  accorded  by  such  states  to  Ohio  registered  engi¬ 
neers,  architects  or  surveyors.  The  fee  is  the  same  as 
that  in  the  state  from  which  the  engineer  comes;  or  if 
there  be  no  such  fee,  it  is  made  $10. 

The  board  may  reject  an  applicant  guilty  of  fraudu¬ 
lent  methods  of  practice,  or  revoke  a  certificate  for  the 
same  cause.  An  affirmative  vote  of  not  less  than  six 
members  shall  be  required  to  authorize  the  issue  or 
revocation  of  a  certificate.  The  fee  for  consideration 
of  an  application  is  $10,  without  examination,  and  for 
examination  the  fee  shall  be  $25;  for  certified  copies 
of  certificates,  $1  per  copy.  In  no  case  shall  the  fee 
be  returned  in  event  of  refusal  to  grant  a  certificate, 
but  unsuccessful  candidates  may  be  examined  at  any 
subsequent  session  within  one  year.  Fraud  in  obtain¬ 
ing  a  certificate  is  made  a  misdemeanor,  punished  by  a 
fine  not  exceeding  $1000  nor  less  than  $100,  or  impris¬ 
onment  of  not  more  than  one  year  nor  less  than  30  days, 
cr  both.  Violation  is  classed  as  a  misdemeanor,  punish¬ 
able  by  a  fine  of  not  less  than  $20  nor  more  than  $500, 
or  imprisonment  of  not  less  than  30  days  nor  more  than 
one  year,  or  both.  The  secretary  of  the  board  is  charged 
with  the  duty  of  enforcing  the  act. 

Bill  Passed  by  Oregon 

The  bill  just  passed  by  the  Oregon  legislature  is 
almost  exactly  like  that  of  the  Joint  Committee  pro¬ 
posed  in  1915,  but  with  modifications  stated  below.  It 
takes  effect  on  July  1,  1919,  when  the  term  of  office  of 
the  Board  of  Examiners  also  begins.  It  prescribes  Jan. 
1,  1920,  as  the  date  after  which  certificates  must  be  ob¬ 
tained  to  allow  practice. 

The  prohibition  against  permission  to  testify  is 


omitted;  the  salary  of  the  secretary  of  the  board  is 
specified  at  $1200  per  annum;  his  bond  is  to  be  fixeil 
by  the  board ;  the  fees  are  to  be  paid  into  a  special  fund, 
the  “Engineers’  Registration  Fund”;  the  fee  for  ad¬ 
mission  to  examination  is  $10,  the  additional  fee  for 
certificate  is  $5;  and  $15  is  required  for  a  certificate 
without  examination  for  which  six  years,  instead  of 
ten  years,  of  practice  are  required,  not  necessarily  im¬ 
mediately  preceding  the  date  of  application;  penalties 
for  violation  are  provided  by  a  fine  of  from  $25  to 
$500,  or  imprisonment  not  to  exceed  six  months. 

The  act  does  not  apply  to  “any  architect  practicing 
architecture,”  and  the  time  limit  for  engineers  from 
without  the  state  is  placed  at  three  months  before  ap¬ 
plication  for  examination  must  be  made,  and  the  fol¬ 
lowing  clause  is  added,  “The  service  of  professional 
engineers  in  the  United  States  military  service  shall 
be  considered  as  the  practice  of  professional  engineer¬ 
ing,  and  provided  further  that  such  Army  engineers 
may  be  registered  without  examination  .  .  .  with¬ 

in  a  period  of  one  year  from  the  date  of  their  dis¬ 
charge.”  No  provision  is  made  by  appropriation  of 
money  for  the  use  of  the  board,  although  the  original 
form  of  the  bill  proposed  the  sum  of  $3000. 

Proposed  Iowa  Bill 

The  Iowa  bill  is  also  largely  a  copy  of  the  Joint  Com¬ 
mittee  bill,  Tjut  provides  for  separate  certificates  to 
land  surveyors.  The  board  of  examiners  is  composed 
of  five,  instead  of  nine,  members,  no  two  of  whom  shall 
be  from  the  same  branch  of  the  profession;  their  com¬ 
pensation  is  at  the  rate  of  $10  per  day.  Each  year  in 
a  recognized  engineering  school,  if  successfully  com¬ 
pleted,  is  allowed  as  equivalent  to  engineering  practice 
in  the  six-year  requirement.  The  fee  for  examination 
is  $15,  and  for  certificate  $10  additional.  For  six 
months  after  the  passage  of  the  bill,  certificates  may  be 
issued  for  $25  fee,  to  professional  engineers  or  land 
surveyors  of  two  years’  practice  immediately  preceding 
the  date  of  passage.  Violation  is  a  misdemeanor  pun¬ 
ishable  by  fine  of  $100  to  $500,  or  by  imprisonment  for 
three  months,  or  both. 

Application  of  this  act  does  not  include  full-time 
employees  of  corporations  unless  the  latter  offer  their 
services  to  the  public  as  professional  engineers  or  land 
surveyors;  if  so,  all  principal  designing  or  constructing 
engineers  must  register.  Assistants  to  registered  en¬ 
gineers  or  land  surveyors  are  also  exempt. 

Idaho  Legislature  Passes  Licensing  Bill 

The  Idaho  legislature,  which  recently  adjourned, 
passed  a  bill  providing  for  the  licensing  of  civil  en¬ 
gineers.  Civil  engineering  is  defined  as  “the  practice 
of  any  branch  of  the  profession  of  engineering  other 
than  mining,  metallurgical  and  military.” 

The  department  of  law  enforcement  of  the  state 
Government  is  empowered  to  conduct  examinations,  to 
pass  upon  the  fitness  of  applicants  for  reciprocal  regis¬ 
tration  from  other  states,  to  prescribe  rules  for  holding 
examinations,  to  determine  what  shaH  constitute  a 
school,  college  or  department  of  a  university  for  civil 
engineers  and  the  reputability  and  good  standing  of 
such  schools  (the  requirements  of  the  University  of 
Idaho  for  the  degree  of  civil  engineering  are  adopted 
as  the  standard),  and  to  conduct  hearing  on  proceedings 
to  revoke  certificates. 

Seven  persons,  each  a  registered  civil  engineer  of 
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recojrnized  standinK  and  havinjf  had  ten  years’  active 
practice,  and  a  resident  of  the  state  for  at  least  one 
year,  are  to  be  appointed  to  hold  the  examinations.  Ap¬ 
pointments  are  to  be  made  after  givinjf  due  considera¬ 
tion  to  recommendations  by  members  of  the  civil 
engineering  profe.ssion  and  organizations.  The  members 
of  this  board  are  to  receive  per  diem  allowance  of  $5 
and  mileage. 

The  fee  for  residents  of  the  .state  is  to  be  $10  and 
for  applicants  from  outside  $25.  Applicants  shall  be 
of  good  character,  more  than  21  years  of  age,  have 
lieen  in  active  civil  engineering  work  as  assistant  or 
otherwise  for  at  least  six  years,  or  shall  be  graduates 
(»f  a  recognized  school.  To  any  person  having  these 
(lualifications  and  having  l>een  actively  engaged  in  the 
practice  of  the  profession  for  one  year  will  be  granted 
a  certificate  on  payment  of  the  fee  and  taking  of  an 
oath,  without  having  to  pass  an  examination.  A  person 
regi.stered  in  any  other  .state  having  a  minimum  require¬ 
ment  not  less  than  that  f  idaho  may  be  registered 
without  examination,  in  the  discretion  of  the  depart¬ 
ment.  ('ertificates  may  be  revoked  for  any  of  the  follow¬ 
ing  grounds:  1,  Fraud  or  deception  in  procuring  certifi¬ 
cate  of  regi.stration ;  2,  fraud  or  deception  in  practice, 
or  .3,  conviction  of  a  felony. 

The  act  does  not  apply  to  engineers  in  the  employ  of 
the  United  States  Government;  nor  to  engineers  em¬ 
ployed  as  assistants  to  registered  engineers,  nor  to  non¬ 
resident  engineers  coming  into  the  state  for  consultation, 
to  collect  information  or  to  give  expert  testimony 
in  court. 


Tests  Determine  Effect  of  Air  in 
Centrifugal  Pump 

By  a.  P.  Blackstead 

Oamdon  Iron  Works,  t'amdon.  X.  .1. 

SOME  time  ago  the  writer  conducted  a  series  of  tests 
in  order  to  determine  the  effect  of  air  let  in  on 
the  suction  side  of  a  centrifugal  pump. 

The  pump  had  5-in.  suction  and  discharge  nozzles 
and  was  direct-connected  to  a  con.stant-speed  electric 
motor.  1  ne  power  input  was  measured  with  .standard, 
calibrated  instruments.  The  wa%er  pumped  was  weighed 
on  .standard  scales,  the  suction  and  di.scharge  heads 
being  measured  by  mercury  columns.  A  small  gas 
meter,  with  inlet  open  to  the  atmo.sphere  end  outlet 
connected  to  the  suction  pipe,  was  used  to  determine 


the  amount  of  air  let  in.  The  valve  in  this  line  con¬ 
trolled  the  amount  of  air.  By  throttling  the  gate  valve 
in  the  main  suction  line  a  con.stant  vacuum  of  20-in. 
mercury  was  obtained  simply  by  regulating  the  dis¬ 
charge  gates  where  a  constant  total  head  of  60  ft.  was 
obtained. 

The  ie.st  was  repeated  several  times,  each  time  giving 
.substantially  the  same  results,  which  are  graphically 
shown  on  Fig,  1.  It  will  be  noted  that  whereas  the 
capacity  took  a  decided  drop  with  the  increased  per¬ 
centage  of  air,  the  pump  efficiency  remained  virtually 
constant  up  to  a  point  where  the  pump  would  not 
handle  any  more  air,  3,75%  volumetric,  where  it 
dropped  the  suction.  A  ver>’  .small  amount  of  air, 
3.12  %,  reduced  the  capacity  25  per  cent. 

This  offers  an  easy  method  of  regulating  the  capacity 
of  a  centrifugal  .pump  which  is  working  under  suction. 
Fig.  2  shows  a  schematic  arrangement  for  such  a  con¬ 
trol  where  it  is  desirable  to  regulate  the  pumpage  by 
the  fluctuation  of  the  water  in  a  suction  well,  as  is 
often  the  ca.se  in  sewage  installations.  If,  on  the 
other  hand,  as  in  water-works  service  often  is  the  case, 
the  pump  capacity  is  to  be  regulated  by  the  elevation 
of  the  water  in  the  standpipe,  a  similar  arrangement 
can  be  made  with  the  air  cock  controlled  by  the  varia¬ 
tion  in  the  water  pressure.  This  is  indicated  in  the 
illustration.  Fig.  3.  This  control  will  eliminate  a  number 
of  objectionable  features  in  connection  with  the  usual 
automatic  regulation  of  starting  and  stopping  or  change 
of  speed. 

It  will  be  noted  that  the  cost  of  this  outfit  would  be 
very  small.  The  control  would  work  equally  well  on 
large  and  small  pumps  and  could  be  applied  to  existing 
pumps  without  difficulty. 


Winter  Concreting  on  Miami 
Conservancy  Work 

ONCRETING  has  been  carried  on  through  the  win¬ 
ter  in  the  dam-construction  work  of  the  Miami  Con¬ 
servancy  District,  Ohio,  with  only  occasional  interrup¬ 
tions.  As  the  nature  of  the  enterpri.se  demands  that 
progress  be  rapid  and  according  to  .schedule,  and  as  it  is 
important  to  keep  the  working  organization  intact',  ,to 
avoid  lo.sses  and  delays,  it  became  necessary  to  plan  re¬ 
ducing  the  interruptions  of  concreting  to  a  minimum. 

Study  of  the  extra  costs  involved  in  heating  materials 
and  protecting  deposited  concrete  led  to  the  conclusion 
that  the  greater  part  of  the  extra  cost  is  incurred  only 
at  temperatures  below  20  deg.,  and  a  general  rule  was 
therefore  made  that  work  through  the  cold  .season  is  to 
l>e  continued  until  the  thermometer  drops  below  20 
degrees. 

Provision  for  heating  aggregates  by  steam  coils  built 
in  the  bins  has  been  made  at  all  three  of  the  dams 
where  concreting  has  been  going  on,  Englewood,  Ger¬ 
mantown  and  Lockington.  Means  have  also  been  pro¬ 
vided  for  protecting  the  surfaces  from  freezing  by  tar¬ 
paulins  and  salamanders,  or,  in  some  instances,  by  steam 
coils  (where  steam  was  available  because  it  was  used 
for  other  purposes). 

Care  is  taken  that  no  fresh  concrete  is  placed  on 
frozen  foundations.  With  a  view  to  reducing  the  lia¬ 
bility  of  freezing  also,  the  amount  of  water  used  in 
mixing  is  closely  regulated. 
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At  two  of  the  dams  most  of  the  concreting  has  been 
in  footing  trenches,  and,  as  this  situation  protects  the 
concrete  from  wind,  protection  from  freezing  is  rela¬ 
tively  simple.  At  Lockington,  however,  the  concrete 
walls  under  construction  project  high  above  ground  and 
are  more  difficult  to  protect;  work  at  Lockington  has 
therefore  been  held  up  in  cold  weather  during  a  greater 
part  of  the  time  than  at  the  other  dams 

Effect  of  Cold- Working  and  Rest 
on  Endurance  of  Steel 

Cold  Pressing  and  Rolling  Have  Slight  Effect  on 
Results  of  Reverse  Stress  Tests — No 
Gain  from  Rest  Periods 

A  LTERNATE-STRESS  tests  were  applied  to  the  in- 
vestigation  of  a  new  question  by  Prof.  H.  F. 
/^\  Moore  and  W.  J.  Putnam  of  the  University  of 
Illinois,  during  the  past  year.  Their  results  were  re¬ 
ported  to  the  American  Institute  of  Mining  Engineers 
last  month  in  a  paper  entitled  “Effect  of  Cold-Working 
and  Rest  on  the  Resistance  of  Steel  to  Fatigue  under 
Reversed  Stress.”  Briefly,  they  sought  to  determine 
whether  the  improvement  in  strength  and  elastic  limit 


the  number  of  repetitions  of  stress  which  a  given  ma¬ 
terial  will  stand  is  in  inverse  proportion  to  some  power 
of‘the  unit  stress  applied.  The  hypothesis  is  convenient 
because  the  curve  connecting  unit  stress  and  number 
of  repetitions  becomes  a  straight  line  when  plotted 
on  logarithmic  paper,  which  greatly  facilitates  the  com¬ 
parison  of  experiments  made  in  widely  different  ranges, 
though  it  does  not  remove  the  possibility  of  committing 
serious  error  in  such  extensions  from  one  range  to 
another.  Experiments  have  given  a  fair  degree  of  sup¬ 
port  to  the  exponential  hypothesis.  It  is  on  the  safe 
side  because  it  calls  for  a  low  working  stress  for  very 
great  numbers  of  repetition. 

In  the  series  of  tests  summarized  in  the  three  dia¬ 
grams  of  Fig.  1  the  Upton-Lewis  vibratory  testing  ma¬ 
chine  was  used.  This  works  on  a  flat  specimen,  in  this 
case  a  strip  having  a  reduced  section  about  S  in.  wide 
and  about  2*  in.  long,  and  gives  complete  reversals  of 
bending  stress  at  the  rate  of  250  per  minute.  Other  tests, 
one  series  of  which  is  summarized  in  Fig.  2,  were  made 
on  the  White-Souther  machine,  which  uses  a  cylindrical 
.specimen,  in  this  case  i  in.  in  diameter  and  4i  in.  long 
from  edge  of  support  to  center  of  bearing  of  load 

In  Fig.  1  the  points  representing  the  individual  tests 
are  not  marked,  but  Professor  Moore  has  stated  that 
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FIG.  1.  FATIGUE  TESTS  WITH  UPTON-LEWIS  MACHl.XE  TO  DETER.MINE  EFFECTS  OF  COLD-WORKING  ON  THE 

ENDURANCE  OF  STEEL 


of  a  piece  of  steel  by  cold-working,  such  as  rolling, 
stretching  or  compressing,  is  accompanied  by  improve¬ 
ment  in  the  endurance  of  the  steel  under  reversal  of 
stress  many  times  repeated.  Furthermore,  since  it  is 
known  that  the  effects  of  overstrain  are  diminished  by 
a  period  of  rest  (as  well  as  by  low  heating,  such  as 
through  immersion  in  boiling  water),  it  was  desired  to 
find  whether  rest  benefits  the  fatigue  strength.  Es¬ 
sentially,  the  results  of  the  many  series  of  tests  made 
to  answer  these  two  questions  were  negative.  That  is, 
cold-working  does  not  increase  the  fatigue  strength, 
although  it  also  does  not  distinctly  decrease  it;  and  no 
marked  benefit  through  rest  could  be  detected. 

Underlying  the  experiments  was  the  thought  that  the 
service  of  steel  is  in  the  last  analysis  determined  by  its 
resistance  to  repeated  stress — in  other  words,  its  en¬ 
durance — and  only  in  less  degree  by  its  static  quali¬ 
ties,  such  as  tensile  strength  and  elastic  limits.  If, 
therefore,  the  marked  raising  of  elastic  limit  in  steel 
through  cold-working  is  paralleled  by  a  raising  of  the 
fatigue  strength,  very  important  practical  conclusions 
would  follow. 

For  some  years  Professor  Moore  has  studied  fatigue 
tests  on  the  hypothesis  of  the  exponential  law  as  a 
satisfactory  working  formula.  According  to  this  law, 


they  are  not  much  more  scattering  or  distant  from  the 
lines  drawn  than  the  tests  shown  in  Fig.  2.  However, 
many  of  the  tests  were  to  the  left  of  the  section  of 
curve  drawn;  that  is,  they  were  above  the  static  elastic 
limit  (as  determined  under  the  American  Society  for 
Testing  Materials’  specification,  by  the  sudden  increase 
of  rate  of  stretch  of  a  tension  specimen  as  shown  by 
the  extensometer) . 

Briefly,  the  comparative  endurance  of  two  specimens 
represented  by  two  different  lines  on  the  diagram  is  to 
be  estimated  by  the  position  of  the  lines  above  or  below 
each  other;  the  upper  line  indicates  material  of  greater 


FIG.  2.  ALTERNATING-STRESS  TESTS  WITH  AND  WITH¬ 
OUT  REST  INTERVALS  (WHITE-SOUTHER  MACHINE: 
STEEL  0.20%  CARRON) 


endurance.  Judged  by  this  criterion,  it  will  be  seen  the  metal,  although  it  modifies  very  profoundly  the 
that  in  the  first  diagram  of  Fig.  1  the  (hot-rolled)  ma-  elastic  limit  and  other  static  tensile  properties, 
terial  was  of  better  endurance  in  its  original  condition  Various  series  of  tests  to  investigate  the  effect  of 
than  after  cold-working  by  stretching,  or  after  60-day  rest  after  cold-working  are  fairly  typified  by  the  dia- 
aging  or  15-minute  boiling  treatment  subsequent  to  gram  reproduced  as  Fig.  2.  It  is  to  be  concluded  from 
the  stretching.  In  the  second  diagram  of  the  same  this  that  the  rest  intervals  (either  one  or  two,  of  ii4 
figure  cold-rolled  material  showed  better  endurance  in  hours  each)  did  not  improve  or  otherwise  change  the 
its  original  condition  than  after  annealing,  which  effect  endurance  qualities  of  the  material, 
is  the  opposite  of  that  indicated  by  the  preceding  dia-  In  view  of  the  fact  that  failure  in  endurance  tests 
gram.  The  explanation  may  be  that  cold-rolling  in-  has  been  shown  to  be  due  to  the  slow  opening  up  of 
volves  a  compressive  action  and  for  that  reason  strength-  separations  between  the  grains  of  the  metal,  starting 
ens  the  material  in  endurance,  while  the  cold-stretching  probably  from  some  slight  local  defect,  it  is  not  an 
in  the  previous  diagram  weakened  the  material.  The  unexpected  result  that  rest  has  no  effect  in  restoring  the 
same  indication  may  be  gathered  from  the  third  diagram  damage  done  by  the  previous  repetitions  of  stress.  The 
of  Fig.  1,  in  which  hot-rolled  material  strained  by  trans-  starting  and  gradual  growth  of  this  detailed  failure  in 
verse  squeezing  showed  slightly  better  endurance  than  alternating-stress  tests  has  been  shown  most  strikingly 
the  same  material  not  compre.ssed.  In  any  event,  how-  by  Professor  Moore  through  moving-picture  micro- 
ever,  the  effect  of  the  cold-working  on  endurance  is  not  photographs  that  were  taken  of  a  small  polished  and 
great,  and  the  practical  conclusion  is  that  cold-working  etched  spot  on  the  side  surface  of  one  of  the  endurance 
does  not  have  any  marked  effect  on  the  endurance  of  specimens. 


Sanitary  Service  Rids  Construction  Camp  of  Influenza 

Strict  Enforcement  of  Ordinary  Sanitary  Precautions  Kept  Intact  Working  Force  on  Camp  Custer 
Extension  When  Surrounding  Communities  Were  Decimated  by  Disease 

By  M.  D.  Kauffman 

Division  Knirineer  In  charge  of  Sanitation,  Camp  Custer  Bxtension 


During  the  height  of  the  influenza  epidemic  last 
autumn  the  con.struction  force  building  the  exten- 
.•  011  to  Camp  Custer  .suffered  no  diminution  on  account 
t'<'  disease.  Instead,  the  superior  reputation  for  health¬ 
fulness  of  the  camp  led  to  an  increase  of  50%  in  the 
applications  for  work.  Construction  progress  was 
maintained  at  scheduled  speed  while  on  neighboring 
jobs  work  lagged  because  of  workmen  lost  through 
disea.se  and  desertion,  and  communities  all  about  had 
closed  theaters,  schools  and  churches  and  were  con¬ 
ducting  all  business  under  quarantine  restrictions. 
Specifically,  from  Oct.  6,  when  the  working  force  was 
1281,  to  Nov.  15,  when  it  was  2572  men,  there  were 
four  cases  of  influenza  and  one  case  of  pneumonia,  and 
altogether  only  14  cases  of  sickness  demanding  the 
attention  of  a  physician.  By  this  time  65%  of  the 
work  was  completed.  From  Nov.  16  to  Dec.  31,  when 
the  working  force  fell  from  2672  to  1080  men  and 
05%  of  the  work  had  been  finished,  only  10  more  cases 
of  sickness  occurred.  Thorough  sanitary  service  ex¬ 
plains  these  facts. 

Success  in  .sanitary  service  at  Camp  Custer  came  from 
attention  to  detail.  No  unusual  hygienic  or  sanitary 
measure  was  employed;  also,  no  essential  hygienic 
precaution  was  neglected,  and  no  carelessness  in  its 
execution  was  permitted  which  vigilant  in.spection  could 
prevent.  The  story  to  be  narrated  is,  therefore,  a  story 
of  details  and  not  one  of  general  practices. 

Camp  hygiene  began  with  personal  cleanliness,  and  no 
other  single  provision  counted  so  high  toward  the  sum 
of  the  results  obtained.  Ample  and  comfortable  facil¬ 
ities  for  body  bathing  and  for  washing  clothing  were 
provided.  Every  workman  was  required  to  bathe  thor¬ 
oughly  once  a  week.  Men  having  the  handling  of  food 
in  any  way  had  to  bathe  twice  a  week,  to  brush  their 
teeth  daily  and  to  wash  their  hands  frequently.  Dis¬ 
charge  followed  refusal  to  comply  with  rules  for  bathing 


or  refusal  to  change  frequently  to  clean  clothing. 
Lavatory  attendants  and  bunk-house  caretakers  kept 
careful  watch  to  detect  lack  of  cleanliness.  If  careless¬ 
ness  was  observed  the  man  was  reported  and  subjected 
to  such  examination  as  seemed  required.  If  com¬ 
municable  disease  was  discovered,  the  workman  wa.s 
isolated  and  his  personal  effects  were  disinfected,  or 


WALLBOARD  SCREENS  BETWEEN  COTS  CONFINED  SPRAT 
FROM  SNEEZING 


he  was  handed  over  to  a  physician  or  to  the  hospital, 
as  the  circumstances  required.  If  body  vermin  were 
iWpeover^  the  man  was  isolated  until  the  trouble  ,wa.s 
eradicated.  Refusal  by  the  workman  to  subniit  to  these 
requirements  was  met  by,  discharge  from  the  -camp. 
All  but  *a‘  very  few  of  the  men  co6perat^  cheerfully  in 
maintaining  the  high  standards  of  personal  hygiene. 

Bunkhouses  accommodated  66  men,  and  at  the  height 
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eluding:  the  floors,  partition  supports,  etc.,  was  .scrubbed 
once  a  week  with  soap  and  water,  and  windows  were 
cleaned  and  polished  once  a  week. 

Spitting,  except  into  cuspidors,  was  prohibited  within 
or  adjoining  bunkhouses.  Six  cuspidors  were  provided 
for  each  floor.  All  were  emptied  daily  and  the  con¬ 
tents  were  removed  to  the  dump  and  buried.  The 
cuspidors  were  then  scrubbed  inside  and  outside  with 
soap  and  water  and  refllled  with  clean  sand  sprinkled 
over  the  top  with  chlorinated  lime. 

The  spread  of  vermin  was  prevented  by  examination 
of  the  clothing  of  men  applying  for  accommodations; 
by  daily  inspection  of  walls,  cots  and  bedding;  by  spray¬ 
ing  walls,  cots  and  ticks  monthly  with  a  solution  of 
two  drams  of  chloride  mercuric  and  16  oz.  of  wood 
alcohol;  by  prohibiting  the  keeping  of  food  or  of  cast- 
ciT  clothing  in  the  bunkhouses. 

Rules  for  ventilation  at  night  required  that  eight 
windows,  three  in  each  side  and  one  in  each  end,  be 
kept  full  open  from  9:  30  p.m.  to  4:45  a.m.  Inspection 
was  made  nightly  to  enforce  this  regulation. 

One  attendant  was  assigned  to  each  compartment  con¬ 
taining  24  water  closets,  30  ft.  of  urinal  trough,  10 
showers  and  30  ft.  of  wash  trough.  The  floors  were 
scrubbed  every  morning,  and  swept  and  mopped  every 
afternoon  and  evening.  Walls,  doors  and  woodwork 
were  scrubbed  weekly  with  soap  and  water.  Cu.spidors 
in  the  lavatories  were  emptied  and  scrubbed  twice 
daily.  Water  closet  bowls  were  washed  with  soap  and 
water  and  scoured  inside  each  day  with  lye.  Incrusta¬ 
tions  in  the  bowls  were  removed  with  muriatic  acid. 
Water-closet  seats  and  the  wood  in  wash  troughs  were 
washed  three  times  a  day.  Urinal  troughs  were 
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of  progress  20  of  them  were  occupied  by  an  average 
of  1200  men.  All  were  furnished  with  iron  cots  and 
straw  ticks;  cots  were  set  20  in.  apart  and  were 
cubicled  oflf  by  semipartitions  of  wallboard  arranged  as 
illustrated.  These  partitions  reduced  the  danger  of  in¬ 
fection  from  spray  from  coughing  and  sneezing  and  did 
not  interfere  with  ventilation. 

Each  bunkhouse  had  a  day  caretaker  and  a  night 
caretaker.  After  the  workmen  left  the  bunkhouse  in  the 
morning  the  day  caretaker  opened  every  window-  full 
top  and  bottom  and  kept  it  open  four  hours.  All 
blankets  were  removed  from  the  beds  and  hung  outside 
for  a  period  of  six  hours  daily  when  the  weather  per¬ 
mitted.  Every  Monday,  cots  and  ticks  were  put  outside 
and  sunned  and  aired  for  four  hours.  Cots,  floors  and 
wall  surfaces  were  sprayed  daily  with  6%  lysol  solu¬ 
tion.  Floors  were  swept  morning  and  afternoon  and 
scrubbed  at  least  twice  a  week.  Before  each  sweeping 
the  floor  was  sprinkled  with  sawdust  saturated  with  a 
solution  of  6%  lysol,  5%  formaldehyde  and  90%  water. 
A  half  hour  after  sweeping  all  flat  surfaces  were  wiped 
with  a  damp  cloth  or  oil  duster.  All  woodwork,  in¬ 


FREQUENT  LAUNDRY  TUBS  ELIMINATED  EXCUSES  FOR 
DIRTT  CLOTHING 


.scrubbed  and  treated  with  kerosene  or  crude  oil  every 
morning  and  afternoon. 

Privies  were  used  only  when  work  had  to  be  done 
before  sewerage  was  installed.  One  attendant  took 
care  of  three  privies.  Floors  and  troughs  were  scrubbed 
twice  a  day,  and  seats  were  washed  with  soap  and  hot 
water  three  times  a  day.  Chlorinated  lime  was  used 
freely  in  vaults  and  troughs  and  the  ground  under  the 
troughs  was  kept  soaked  with  crude  oil.  When  a  privy 
was  abolished,  6  In.  of  air-slaked  lime  was  spread  over 
the  contents  of  the  vault,  and  it  was  then  filled  to  with¬ 
in  6  in.  of  the  surface.  The  ground  for  3  ft.  around 
the  vault  was  then  excavated  to  a  depth  of  6  in.  The 
excavated  and  vault  area  combined  were  then  covered 
with  burlap  soaked  in  crude  oil.  The  area  was  then 
ni.AXKETs  SUNNED  AND  AIRED  FOUR  HOURS  EVERY  DAT  filled  to  the  surface  with  cinders. 
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One  or  two  collections  of  waste  were  made  daily. 
A  morning:  collection  covered  the  whole  camp  area  and 
included  all  waste;  an  afternoon  collection  covered  the 
occupied  area  only  and  included  only  garbage  and  ref¬ 
use. 

Two  two-horse  teams,  each  with  a  driver  and  two 
men,  did  the  collecting.  Garbage  was  handled  in  40-gal. 
covered  cans,  and  15  cans  were  a  wagon  load.  For 
ashes  and  refuse  the  wagon  bodies  were  divided  by 
movable  partitions  into  a  forward  compartment  for 
refuse  and  a  rear  compartment  for  ashes.  Ashes  were 
used  for  filling  depressions  and  for  drives;  refuse  and 
garbage  were  taken  to  the  dump.  At  the  dump  the 
garbage  was  burned  and  the  cans  were  washed  for 
return  to  the  mess  halls.  Refuse  was  first  sorted  for 
materials  having  a  salvage  value,  then  the  remaining 
combustible  materials  was  burned  and  the  incom¬ 
bustible  material  was  piled.  Three  men  at  the  dump 
assisted  by  the  men  on  the  wagons  sorted  and  salvaged 
the  refuse,  buried  the  garbage  and  burned  or  piled  the 
waste.  A  record  of  salvage  kept  for  eight  days,  for 
roofing  paper,  lumber,  cement  sacks,  nail  kegs  and 
tools,  showed  enough  value  recovered  to  meet  the  cost 
of  15  men  and  four  teams  required  for  street  cleaning, 
refuse  removal,  dump  service  and  the  filling  of  the  water 
barrels. 

Manure  from  the  stables  accommodating  200  horses 
was  handled  separately.  There  was  an  attendant  for 
each  20  stalls.  Each  morning  and  noon  the  stalls  were 
cleaned  and  sprinkled  with  crude  oil  or  quicklime. 
Manure  was  collected  in  piles  outside  the  stables  and 
removed  daily  to  adjacent  farms  and  spread  on  the  land. 
After  removal,  the  ground  where  the  piles  had  been  was 
sprinkled  with  quicklime.  If  delayed  removal  permitted 
fiy  larvae  to  develop,  the  piles  were  sprinkled  with  a 
solution  of  1  lb.  of  powdered  hellebore  and  25  gal.  of 
water. 

Rubbish,  garbage,  manure  and  all  other  forms  of 
decomposed  matter  that  could  attract  flies  were  pro¬ 
tected  until  disposed  of.  Garbage  platforms  were 
scrubbed  and  disinfected  daily.  All  rooms  were  screened 
and  provided  with  fly  paper.  Fly  traps  baited  with 
vinegar  and  sugar,  stale  meat  and  banana  skins  were 
placed  in  all  locations  where  flies  were  observed  to  con¬ 
gregate. 

To  eliminate  mosquitoes  all  small  pools  were  filled, 
and  every  place  in  which  water  could  accumulate  was 
eliminated.  Filled  fire  barrels  were  filmed  with  oil. 

Water  supplied  from 
Camp  Custer  was  of  es¬ 
tablished  purity,  and  the 
only  precaution  neces¬ 
sary  was  to  keep  it  un¬ 
contaminated.  For  drink¬ 
ing  purposes,  improvised 
bubbling  fountains  were 
located  at  convenient 
places  about  the  work. 
On  isolated  jobs,  where 
the  installation  of  foun¬ 
tains  was  not  warranted, 
paper  drinking  cups  were 
issued  to  the  men  and 
water  was  carried  to 
them  in  covered  pails. 
Common  drinking  cups 


BUBBLE  FOUNTAIN  IMPROVISED  FROM  WATER  BARREI. 
AND  TIN  CUP 


were  absolutely  prohibited.  As  an  inducement  to  the 
workmen  to  keep  their  quarters  clean  and  orderly,  a.s 
well  as  to  provide  an  essential  item  in  complete  sanitarj’ 
service,  the  streets  and  grounds  were  kept  clean.  A  force 
of  one  foreman  and  four  laborers  was  provided.  The 
streets  and  roadways  were  cleaned  daily,  and  the  grounds 
were  raked  every  morning  and  policed  all  day  to  remove 
stray  accumulations.  Besides  doing  routine  cleaning, 
the  force  filled  in  damp  hollows,  dug  small  drains,  banked 
around  buildings,  repaired  walks,  and  did  other  neces¬ 
sary  work. 

Not  including  mess-hall  sanitation,  which  will  be 


described  in  an  article  to 
be  published  later,  the  san¬ 
itary  squad  during  the 
week  of  Nov.  8-14,  when 
operations  were  most  ac¬ 
tive,  comprised  80  men,  of 
whom  23  were  on  night 
duty.  During  this  week 
the  average  daily  working 
force  was  2421  men,  and 


CUSPIDORS  PLENTIFULLY 
PROVIDED 


an  average  of  1175  men  was  housed  daily  in  the  bunk- 


houses. 


The  construction  of  the  extension  to  Camp  Custer 
was  under  the  direction  of  Maj.  T.  A.  Leisen,  construct¬ 
ing  quartermaster.  Samuel  A.  Greeley  of  Chicago  was 
supervising  engineer.  The  W.  E.  Wood  Co.,  of  Detroit, 
Mich.,  was  general  contractor.  The  writer,  M.  D. 
Kauffman,  of  Chicago,  was  division  engineer  in  charge 
of  sanitation.  Valuable  supervision  and  inspection 
work  was  also  done  by  Lieut.  G.  W.  Long,  United  States 


Army. 
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made  by  the  engineer  indicated  successful  treatment  by 
deep  plowing  and  rolling.  A  6-ton  caterpillar  tractor  de¬ 
veloping  3000  lb.  drawbar  pull  hauled  a  plow  with  two 
18-in.  bottoms  which  cut  through  the  mat  and  threw 
it  in  furrows.  The  plow  would  not  turn  the  furrows  so 
as  to  bury  the  mat,  but  the  plowed  surface  was  spread 
and  leveled  by  running  over  it  with  the  tractor  in  such 
a  way  as  to  press  the  former  top  of  the  mat  down  into 
the  muck.  The  soil  is  so  sour  that  it  must  be  treated 
with  lime  and  left  for  about  a  year  before  it  can  be  used 
for  crops. 

Main  ditches  have  a  bottom  width  of  6  to  12  ft.,  with 
slopes  of  i  on  1  and  a  depth  of  8  to  9  ft.  Laterals  have 
a  minimum  bottom  width  of  3  ft.,  with  6  ft.  depth; 


Ditch  and  Road  Work  Combined 
on  Drainage  Project 

Spoil  from  Drag-Line  and  Wheel  Excavators  Builds 
Roads — Engineer  Uses  Tractor  Plows  to 
Break  Heavy  Surface  Mat 

TO  OPEN  up  for  settlement  an  area  of  40,000  acres 
of  swamp  land  the  Virginia-Carolina  Farms  Co., 
Beaufort,  N.  C.,  is  constructing  a  system  of  drainage 
ditches,  and  is  utilizing  the  excavated  material  for 
roads  along  the  section  lines.  The  land  lies  north  of 
Beaufort,  between  the  Neuse  River  and  Gore  Sound,  and 
is  12  to  16  ft  above  sea-level,  with  a  slight  slope  to¬ 
ward  both  waterfronts.  It  has  about  4  ft.  of  wet  muck 
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DITCH  AND  ROAD  LAYOUT  PROVIDES  FOR  RECLAMATION  OF  WET  LAND 


over  a  clay  stratum.  The  nearest  railway  is  12  miles 
distant,  and  a  wharf  will  be  built  on  the  Neuse  River 
waterfront  to  accommodate  river  craft. 

Land  in  that  part  of  the  country  is  not  laid  out  on 
the  ordinary  rectangular  section  system,  but  is  in  irreg¬ 
ular  tracts  described  by  metes  and  bounds.  As  most 
of  the  trees  and  other  marks  used  as  the  original  sur¬ 
vey  points  disappeared  long  ago,  and  as  the  creeks  whose 
center  lines  were  recorded  as  boundaries  have  shifted 
their  positions,  it  was  no  easy  matter  to  determine  the 
boundaries  of  the  area  to  be  improved.  It  is  of  irregu¬ 
lar  shape,  but  the  topographic  conditions  were  favorable 
to  a  rectangular  subdivision,  with  main  and  lateral 
ditches  following  the  section  and  lot  lines,  and  roads 
paralleling  the  section-line  ditches. 

Shrinkage  of  the  soil  due  to  drainage  is  expected  to 
cause  an  average  settlement  of  10%  in  the  depth  of 
the  muck  stratum,  but  as  all  the  ditches  are  bottomed  in 
the  stiff  clay  substratum  this  settlement  will  not  affect 
the  drainage  works.  The  main  ditches  slope  in  two 
directions,  to  the  two  waterways  mentioned. 

There  is  little  timber  on  the  drained  area,  but  some 
timber  land  is  adjacent.  The  surface  growth  is  largely 
gallberry-fetter  bushes  and  also  bay  bushes  and  vines, 
whose  roots  cause  a  dense  mat  about  9  in.  thick.  Han¬ 
dling  this  mat  is  a  difficult  problem,  as  it  will  not  burn, 
even  when  the  growth  is  cut  and  burned.  Experiments 


and  sublaterals  a  2i-ft.  width  with  4}-ft.  depth.  In  all 
cases,  the  berm  width  is  equal  to  the  depth  of  the  ditch. 
For  the  roads,  the  spoil  bank  is  leveled  down  and  topped 
with  the  clay,  forming  a  fill  of  the  section  shown.  Nu¬ 
merous  bridges  are  required.  These  are  of  very  simple 
construction,  consisting  of  stringers  drift-bolted  to 
mudsills  placed  about  18  in.  back  from  the  edge  of  ditch 
and  carrying  two  layers  of  2  x  12-in.  planks,  14  ft. 
long.  Posts  set  in  the  banks  carry  guard  rails,  as 
shown. 

Excavation  was  done  by  a  dragline  machine  of  the 
walking  type  and  a  wheel-type  machine  mounted  on 
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CHEAP  TIMBER  BRIDGES  CARRY  HIGHWAYS  OVER 
DRAINAGE  DITCHES 


caterpillars.  The  former  had  a  1-yd,  bucket.  The  latter,  of  a  bid  received  for  the  collection  and  reduction 
with  buckets  on  the  rim  of  the  wheel  and  inclined  side-  garbage  for  a  year. 

arms  to  cut  the  slopes,  could  excavate  a  finished  ditch  Mr.  Craven  sums  up  by  saying  that  by  taking  o\‘ 
at  the  rate  of  8  ft.  per  minute.  garbage  collection  and  disposal  the  city  has  saved  ; 

There  was  considerable  trouble  in  obtaining  and  keep-  the  rate  of  $37,000  a  year  to  the  taxpayers,  neglect  i 
ing  a  labor  supply,  the  men  available  being  independent  altogether  the  net  profit  of  practically  $15,000  for 
and  their  work  poor  in  proportion  to  the  wages  paid,  seven-month  operation  of  the  garbage-reduction  plai, 
The  labor  force  averaged  80  men.  Work  was  com¬ 
menced  in  January,  1917.  W.  H.  Rosecrans,  Chicago,  is 
engineer  for  the  company,  with  W.  H.  Winsett  as  resi¬ 
dent  engineer.  The  contractors  are  William  H.  Esson 
and  Roberts  Brothers,  Chicago. 


Auxiliary  Outlet  Gate  Relieves  Main 
Gates  of  Dam 

Drillers  on  Suspended  Platform  Cut  Opening  in  Gate 
Well  to  Avoid  Operating  Main  Gates 
Under  High  Head 
By  R.  C.  E.  Webee, 

Assistant  Engineer,  United  States  Reclamation  Service, 
Orland.  Calif. 

/'^^ERATION  of  the  original  service  gates  at  the 
East  Park  Dam  of  the  Orland,  Calif.,  project  of  the 
United  States  Reclamation  Service  has  always  been 
somewhat  difficult  under  high  heads.  The  gates  are  48 
X  60  in.  When  operated  under  the  full  head  of  65  ft. 
for  the  first  time  in  1911,  scoring  of  the  bronze  bearings 
resulted.  New  bearings  were  substituted  in  1911  and 
1912  on  both  gates,  which  resulted  in  improvement  in 
that  the  new  bearings  did  not  score,  but  still  under  full 
head  the  gates  were  operated  with  considerable  difficulty. 

To  eliminate  the  necessity  of  operating  them  under 
high  head  it  was  determined  to  install  an  auxiliary  gate 
at  a  higher  level  which  would  furnish  sufficient  dis¬ 
charge  till  the  water  surface  in  the  reservoir  reached 
an  elevation  that  would  permit  of  operating  the  lower 


Indianapolis  Garbage-Reduction  Profits 

Net  profits  of  nearly  $15,000  are  reported  from  the 
operation  of  the  garbage-reduction  works  of  In¬ 
dianapolis  from  May  26  to  Dec.  31,  1918.  On  the  former 
date  the  works  were  taken  over  for  $175,000  by  the 
Board  of  Sanitary  Commissioners  of  the  Indianapolis 
Sanitary  District,  which  has  since  operated  the  plant. 
During  the  approximately  seven  months  of  public  oper¬ 
ation  12,187  tons  of  garbage  and  related  material 
were  treated,  at  a  total  cost  of  $72,550  or  $5.95  per  ton, 
including  capital  charges.  In  more  detail  the  figures 
were: 

Operating  revenue ; 

flrr« . 

Tankage . 

Hide#  . 

Total  . 

Operating  expennes: 

Plant  department  . 

Tranaportation  . 

Purrhaae  of  dead  aninialH  ...... 

Purehaae  of  meat  and  greaae  .  . 

Total  . 

Capital  rhargea: 

Depreeiation  . 

Intereat  on  bonds  . 

Total  . 

Total  annual  revenue 
Total  operating  and  capital  ehargeB. 

Net  income  .  $14,897  $1  22 

Attention  is  called  to  the  income  of  $37,100,  which 
is  the  difference  between  the  total  income  and  the 
operating  expense.  Out  of  this  amount  the  sum  of 
$17,500  has  been  laid  aside  for  depreciation.  This  is 
for  a  seven-month  period  and  is  at  the  rate  of  $30,000 
per  year.  At  this  rate.  Jay  A.  Craven,  member  and 
secretary  of  the  commission  says,  the  plant  will  more 
than  pay  for  itself  in  a  five-year  period,  as  at  the  end 
of  that  time  the  plant  will  be  in  in  an  operating  con¬ 
dition  and  worth  considerable  money  even  as  scrap 
talue.  In  addition  to  depreciation,  the  interest  on 
bonds,  $4703,  has  also  been  allowed  for  the  seven-month 
period.  After  deducting  these  two  items,  Mr.  Craven 
itates,  a  net  profit  of  $14,897  remains,  which  repre¬ 
sents  a  return  of  8i%  on  the  investment  of  $175,000. 

In  addition  to  a  favorable  return  on  the  garbage 
'tlant,  says  Mr.  Craven,  a  considerable  saving  not  shown 
m  the  figures  above,  is  being  made  in  the  collection  end. 
In  the  seven-month  period  during  which  the  city  did  the 
collecting  in  1918,  the  total  cost  was  $29,766.  This 
covers  the  summer  months,  when  the  costs  are  heaviest. 
On  this  basis,  however,  the  costs  for  the  year  would  be 
$51,000,  approximately  $2000  more  than  the  old  con¬ 
tract  price  with  the  former  reduction  company,  and 
$36,900  less  than  the  new  price  of  $87,900,  the  amount 


$22,203 

$87,427 

72,530 


PUTTING  ADDITIONAL  GATE  IN  GATE  WELL  AT  DAM 

gates  with  less  difficulty.  Accordingly  a  36  x  36-in 
gate  was  designed,  to  be  located  in  the  north  side  of  the 
gate  well,  with  its  sill  at  El.  162.  Full  reservoir  level  is 
at  El.  188.  The  gate  was  designed  by  the  Denver  office 
of  the  United  States  Reclamation  Service. 

The  work  of  installing  the  gate  was  commenced  on 
Oct.  12  and  completed  Nov.  6,  1916,  with  a  force  con- 
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sistin?  of  the  writer  in  charge  and  two  experienced 
drillers.  With  the  exception  of  the  help  of  an  additional 
man  at  the  time  of  raising  the  gate  stem  into  position, 
this  force  performed  all  the  work  of  installation.  The 
water  in  the  reservoir  stood  at  El.  143,  or  43  ft.  above 
.^t ream-bed  level  at  the  dam,  which  precluded  the  use  of 

scaffolding. 

A  platform  8  x  12  ft.  was  suspended  from  the  top  of 
the  gate  well  by  means  of  wire  ropes  and  was  secured 
with  its  floor  18  in.  below  the  sill  of  the  new  gate.  The 
.36  X  36-in.  hole  through  the  tower  wall,  21  to  24  in. 
thick,  was  driven  by  first  drilling  a  li-in.  hole  and  then 
removing  the  con¬ 
crete  with  steel 
gads  and  sledge¬ 
hammers.  The  open¬ 
ing  was  completed 
in  li  days  by  the 
two  drillers.  No 
reinforcing  was  en- 
:  0  u  n  t  e  r  e  d,  the 
walls  of  the  gate 
well  being  plain 
concrete.  The  12 
horizontal  holes  for 
the  bolts  securing 
the  gate  frame 
were  drilled  with 
i-in.  drill  steel 
fitted  with  a  li-in. 
bit.  In  drilling  the 
vertical  hole 
through  the  4-ft. 
tower  coping,  for 
the  2|^-in.  gate 
stem,  a  1-in.  core 
hole  was  first 
drilled  apd  fol¬ 
lowed  by  a  4-in. 
drill.  The  smaller 
hole  was  made  to 
avoid  cleaning 
while  working  the 
4-in.  drill  and  also  lower  pijitform  is  for  work 

to  serve  as  a  miide  OPENING, 

w  serve  as  a  guiue  UPPER  PLATFORM  IS  FOR  PLAC- 

for  the  latter.  Nu-  ing  the  guides  of  gate 

merous  large  stones  stem 

were  encountered  by  the  larger  drill  and  the  resulting 
hole  was  irregular  in  section.  It  was  rounded  out 
by  means  of  smaller  drills  and  chisel-pointed  steel. 
The  rocks  encountered  were  boulders,  and  very  hard 
to  drill  and  break. 

For  drilling  the  four  horizontal  holes  for  each  of  the 
three  stem  guides,  a  smaller  platform  with  floor  4x6 
ft.  was  swung  from  the  top  of  the  gate  well.  This  plat¬ 
form  was  of  such  weight  that  it  could  be  raised  and  low¬ 
ered  readily  to  the  different  elevations  of  the  stem 
guides.  The  holes  for  the  stem  guide  bolts  were  drilled 
after  the  gate  frame,  leaf,  stem  and  stand  had  been 
properly  adjusted. 

The  gate  stand  was  taken  to  its  position  on  the  top 
of  the  gate  well  by  means  of  the  steps  leading  to  the 
top  of  the  dam.  Block  and  tackle  were  used  in  raising 
and  lowering  it  over  the  steps.  The  gate  frame,  stem 


and  leaf  were  floated  to  the  dam  on  a  raft  and  hoisted 
into  position  by  means  of  a  4-part  line  of  11-in.  manila 
rope  and  double  blocks.  A  lead  gasket  li  in.  thick  was 
placed  between  the  concrete  and  the  gate  frame.  This 
was  calked  after  the  frame  was  secured  to  the  wall  by 
anchor  bolts,  thus  securing  an  even  bearing  for  the 
frame  as  well  as  a  watertight  junction  between  wall  and 
frame.  All  anchor  bolts  for  the  gate  frame  and  the 
stem  guides  were  grouted  into  place  with  a  rich  mixture 
of  sand  and  cement.  Holes  for  the  anchor  bolts  for  the 
gate  stand  were  drilled  after  final  adjustment  of  the 
stem  and  stand.  These  bolts  were  secured  to  the  floor 
of  the  gate  well  by  babbitt.  The  total  weight  of  the  gate 
complete  was  3017  pounds. 

Engineer  Arbitrators  Fix  Value  of 
Water-Company  Property 

Time  and  Money  Saved  by  Engineers  on  Ground 
After  Their  Representatives  Had 
Made  An  Inventory 

By  Farley  Gannett 

Consulting  Engineer,  Harrisburg.  Penn. 

ONCE  more  a  board  of  engineers  has  satisfactorily 
and  promptly  valued  a  water-works  plant  for  pur¬ 
chase  by  a  municipality.  On  July  1,  1918,  the  Borough 
of  Huntingdon,  Penn.,  purchased  the  plant  of  the 
Huntingdon  Water-Supply  Co.,  after  years  of  con¬ 
troversy  in  the  courts.  The  purchase  followed  the 
award  of  a  board  of  arbitrators  consisting  of  five 
engineers.  The  price  set  by  the  board  was  $157,684. 

When  the  plant  was  built  in  1885  a  clause  was 
inserted  in  the  franchise  providing  for  the  right  of 
purchase  by  the  borough  at  the  end  of  each  ten-year 
period,  the  value  to  be  set  by  a  board  of  five  engineers 
from  which  there  was  to  be  no  appeal.  The  borough 
had  the  right  by  the  contract  with  the  company  to 
refuse  to  buy  the  plant  after  the  price  was  set  by  the 
arbitrators,  but  the  sale  took  place  and  the  borough 
is  now  operating  the  property.  The  company,  according 
to  the  terms  of  the  contract,  had  to  sell  if  the  borough 
decided  to  buy  at  the  price  set  by  the  board,  and 
although  the  price  was  less  than  that  for  which  the 
stockholders  were  previously  willing  to  sell  the  property, 
based  perhaps  on  the  earnings,  it  was  not  so  much 
lower  as  to  cause  a  great  sacrifice.  The  company 
carried  the  plant  value  in  its  books  at  approximately 
$220,000,  and  the  county  court  had,  a  few  years  previous 
to  the  award  of  the  arbitrators,  set  the  value,  for 
ratemaking,  of  approximately  $135,000. 

In  1915,  one  period  of  10  years  having  elapsed,  the 
borough  started  proceedings,  but  these  were  objected 
to  by  the  company,  and  after  more  than  two  years  of 
struggle  in  the  courts  the  arbitrators  were  finally 
appointed  in  the  summer  of  1917.  The  board  consisted 
of  Frederick  P.  Stearns,  Boston;  John  M.  Rice,  Pitts¬ 
burgh;  E.  W.  Hess,  Clearfield,  Penn.;  Fred  C.  Dunlap, 
Philadelphia,  and  Farley  Gannett,  Harrisburg.  A 
detailed  inventory  was  made  by  representatives  of  j  Mr. 
Rice  and  Mr.  Gannett,  working  in  the  field  together, 
and  this  was  presented  to  the  board  sitting  in  Hunting¬ 
don,  when  unit  prices  were  applied  after  inspection  of 
the  plant  and  the  taking  of  some  testimony. 


626 


ENGINEERING  NEWS-RECORD 


Vol,  82,  No. 


The  plant  consists  of  a  timber  intake  dam  and  brick 
pumping  station,  a  reser\’oir  and  a  filter  plant,  with 
the  normal  pipe  lines,  valves,  hydrants,  etc.,  for  a 
town  of  7600  population. 

Extracts  from  Valuation  Decision 

The  board  was  in  session  only  10  days,  and  handed 
down  its  decision  on  Jan.  28,  1918. 

The  following  extracts  are  from  the  report  of  the 
board: 

The  schedule  upon  which  the  above  valuation  was  based 
includes  the  real  estate,  buildings  and  other  improvements, 
water  rights,  dam,  intake  basins,  old  pumping  station  and 
equipment,  reservoir,  filter  plant,  tanks,  piping  system, 
services,  meters,  fire  hydrants,  tools,  supplies,  equipment, 
office  furniture  and  new  filter-plant  drawings.  This  sched¬ 
ule  represents  the  property  as  of  Sept.  1,  1917. 

The  schedule  does  not  include  the  electric  pumping  station 
and  its  equipment,  which  are  not  included  in  the  valuation, 
us  the  evidence  presented  to  the  board  of  arbitrators,  in¬ 
cluding  the  contract  between  said  water  company  and  the 
electric  company,  dated  July  20,  1907,  indicates  that  this 
pumping  station  and  its  equipment  are  not  owned  by  the 
Huntingdon  Water  Supply  Company. 

Guided  Largely  by  Reproduction  Cost 

The  board  of  arbitrators,  in  its  determination  of  the 
value  of  the  different  parts  of  the  water-works,  has  been 
guided  largely  by  the  cost  of  reproducing  such  parts,  using 
as  the  unit  prices  for  property,  labor  and  materials  the 
normal  prices  of  recent  years  and  not  the  abnormal  prices 
which  now  prevail  as  a  result  of  war  conditions.  No  records 
could  be  found  from  which  the  original  cost  of  the  various 
property  units  constructed  prior  to  1900  could  be  ascer¬ 
tained,  but  for  subsequent  years  records  were  available, 
and  these  have  been  used  in  many  cases  either  to  deter¬ 
mine  the  cost  or  to  aid  in  determining  the  reproduction  cost 
of  parts  of  the  property  added  during  and  after  1900. 

After  determining  the  cost  of  the  various  parts  of  the 
property  in  active  use  as  if  they  were  new,  a  deduction 
has  been  made  to  cover  the  depreciation  in  value  of  each 
part,  the  intention  being  to  make  the  amount  of  deprecia¬ 
tion  represent  as  nearly  as  practicable  the  actual  loss  of 
worth  of  the  particular  part  resulting  from  the  expiration 
of  a  part  of  its  serviceable  life,  including  the  effects  of  wear 
and  physical  decay. 

For  parts  of  the  property  not  in  active  use  and  no  longer 
serviceable  for  future  use,  the  salvage  or  scrap  value  has 
been  allowed. 

In  determining  in  the  first  instance  the  cost  of  reproduc¬ 
tion  of  the  various  property  units,  no  allowance  was  made 
for  contingencies  or  for  omissions  from  the  schedule,  or  for 
the  overhead  costs  of  promotion,  organization,  financing, 
administration  and  legal  and  engineering  services.  To  cover 
these  and  other  similar  costs,  a  sum  has  been  added  to  the 
previously  determined  cost  of  the  real  estate  and  plant. 

In  order  to  cover  the  additional  cost  incidental  to  the 
necessary  use  of  money  during  the  period  when  the  works 
w’ere  under  construction  up  to  the  beginning  of  their  regular 
operation,  a  further  sum  has  been  added  for  interest  during 
construction. 

The  total  amount  determined  in  the  manner  indicated 
has  been  adopted  as  representing  the  value  of  the  water¬ 
works  as  a  completed  property  ready  for  operation.  A 
property  of  this  sort  requires  still  further  expenditure  in 
order  to  develop  the  business  to  the  point  where  an  adequate 
return  is. secured.  Therefore,  to  the  above  total  amount,  a 
sum  has  been  added  to  represent  the  increased  value  of 
tlie  property  as  a  going  concern  with  a  developed  business 
and  established  earnings. 

Several  interesting  points  came  up  in  the  appraisal 
and  are  discussed  briefly  below: 

Real  Eetate — The  company  owned  a  large  tract  of 
land,  on  a  hill  behind  the  town  and  extremely  well 


situated  for  a  reservoir.  On  a  small  part  of  this  truct 
the  distributing  reservoir  was  built.  The  testimoir 
showed  that  to  have  bought  only  so  much  of  thi.s  land 
as  was  needed  for  the  reservoir  would  have  cost  alnio-<t 
as  much  as  the  whole  tract  cost.  Three  real-e.^tate 
dealers  were  engaged  to  value  the  real  estate  for  the 
board  of  arbitrators,  giving  their  opinion  of  the  value 
of  the  property  without  regard  to  its  value  for  water 
purposes,  and  to  this  value  the  board  added  what  it 
deemed  the  proper  amount  for  this  use. 

Filter  Plant— A  filter,  built  in  1900,  but  now  seldom 
used,  was  treated  as  nearly  obsolete  but  having  some 
value  by  reason  of  the  sale  value  of  the  machinery  and 
equipment.  Plans  had  been  drawn  covering  a  new 
mechanical  filter  plant,  and  allowance  was  made  in  the 
valuation  for  the  cost  of  these  plans. 

Pumping  Station — A  steam  pumping  station  and 
equipment  of  boilers  and  pumps  were  co  istructed  at 
the  time  when  the  plant  was  built,  but  for  several 
years  had  not  been  used,  as  the  pumping  was  being 
done  by  electric  pumping  equipment.  The  new  station 
and  its  electrical  equipment  were  built  by  an  electric 
company  from  which  power  was  purchased.  This  con¬ 
tract  provided  that  at  the  end  of  10  years  the  pump 
station  and  equipment  would  become  the  property  of 
the  water  company.  This  station  was  not  included  in 
the  inventory  or  valuation,  and  the  old  steam  station 
w’as  included  at  a  considerably  depreciated  value. 

Going  Value — A  separate  sum  was  added  to  the 
physical  value  to  cover  the  “increased  value  of  the 
property  as  a  going  concern  with  a  developed  business 
and  establi.shed  earnings.”  In  this  case  the  business 
was  profitable,  but  had  undoubtedly  gone  through  a 
period  in  its  early  history  during  which  for  a  few 
years  the  profits  did  not  cover  outlay  and  interest. 
As  this  plant  was  being  purchased  by  a  municipality, 
its  value  would  not  be  subject  to  state  regulation. 

Speed  and  Cost  of  Proceedings 

The  arbitrators  took  their  oaths  of  office  July  24, 
1917.  The  detail  inventory  was  then  made,  the  report 
was  filed  with  the  board  of  arbitration  two  months 
later,  and  by  the  end  of  January  the  value  had  been 
set.  Compare  this  with  the  time  consumed  by  the 
average  rate-valuation  case  before  a  court  or  a  public 
service  commission.  The  writer  has  not  been  connected 
with  a  rate  case  before  such  a  body  which  has  taken  less 
than  18  months  for  a  decision  to  be  reached,  and  then 
there  often  have  followed  appeals  to  superior  and 
supreme  courts. 

The  cost  of  the  arbitration  proceedings,  exclusive  of 
lawyers’  fees  to  both  sides,  was  only  about  2J^t>  of 
the  value  of  the  plant.  This  cost  was  charged  equally 
to  the  borough  and  the  water  company  in  accordance 
with  the  terms  of  the  contract,  which  also  provided 
that  if  the  borough  had  refused  to  buy  the  plant  it 
would  have  had  to  pay  the  whole  cost  of  the  arbitration. 

If,  before  throwing  matters  concerning  water  rates 
or  valuation  for  purchase  into  courts  and  before  public 
service  commissions  many  of  which  are  overloaded  with 
work,  the  utilities  and  municipalities  would  agree  to 
put  these  matters  up  to  boards  of  arbitration  composed 
of  engineers  they  would,  as  a  rule,  get  much  quicker 
results,  and  I  believe  just  as  impartial  results,  and 
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and  made  up  its  own  mind  concerning*  both  the  amount 
of  rock  excavation  and  the  nature  of  it. 

At  another  time,  in  order  to  settle  certain  questions 
relative  to  the  class  of  cast-iron  pipe  used  and  its 
condition,  a  section  of  pipe  which  has  been  in  use  about 
30  years  was  opened  up  and  a  section  of  it  was  cut, 
examined,  weighed  and  measured  by  the  arbitrators. 

The  practice  of  the  Pennsylvania  Public  Service  Com¬ 
mission  is  to  order  engineering  conferences  to  be, held 
between  engineers  representing  the  commission,  the 
complainant  and  the  re.spondent  company.  At  these 
conferences  the  inventory  is  usually  agreed  upon,  and 
often  the  complete  reproduction  value,  less  depreciation, 
and  sometimes  the  historic  cost.  This  conference  of 
engineers  reports  its  findings  to  the  commission,  and 
testimony  is  taken  only  on  points  not  agreed  to  by  the 
engineers.  Often  the  operating  expenses  and  rate  of 
return  have  been  agreed  to  at  these  conferences,  as  well 
as  the  segregation  of  the  property  between  domestic 
and  fire  service.  This  is  going  a  long  step  in  the 
direction  of  decision  by  arbitration,  but  the  trouble 
with  this  practice  is  that  the  commission’s  engineers 
cannot  hand  down  decisions  and  must  turn  their  re¬ 
sults  over  to  the  commission,  to  await  the  long  and 
tedious  routine  of  procedure  of  testimony,  argument 
and  filing  of  briefs  by  attorneys. 


at  less  cost.  It  is  not  the  thought  of  the  writer  that 
boards  of  arbitration  should  replace  courts  and  com¬ 
missions  in  handling  all  such  work,  but  it  is  a  fact  that, 
as  more  and  more  such  work  is  disposed  of  thus,  the 
strain  on  the  judiciary  and  public  service  commissions 
will  he  lessened  and  prompter  results  obtained.  Of 
course,  where  grave  legal  questions  are  involved,  such 
matters  would  have  to  be  solved  by  a  legal  body,  but 
where  simple  matters  of  value  only  are  involved  the 
cumbersome  machinery  of  courts  or  commissions  is 
not  essential,  and  results  based  on  fairness  and  justice 
can  be  obtained  by  boards  of  arbitration  promptly  and 
inexpensively.  , 

Another  advantage  of  arbitration  is  that  the  decision 
is  reached  by  men  who  are,  usually,  entirely  familiar 
with  the  plant,  meetings  are  held  on  the  ground,  and 
disputed  questions  can  be  settled  by  inspection  of  the 
article  in  dispute.  A  great  deal  of  information  and 
data  can  thus  be  obtained  first-hand  by  the  board  or 
its  members,  and  it  does  not  become  necessary  to  rely 
entirely  upon  often  conflicting  and  prejudiced  testimony. 

An  instance  in  point  arose  at  Huntingdon.  It  was 
stated  that  a  considerable  amount  of  the  pipe  was  laid 
in  rock  cut,  and  the  board  examined  in  a  body  certain 
sewer  trenches  then  in  process  of  excavation,  as  well  as 
numerous  test  pits  dug  at  selected  points  over  the  town, 


For  the  benefit  of  those  contemplating  professional 
work  or  business  undertakings  in  the  three  countries 
na:ned,  concise  reviews  of  the  damage  done  and  some 
of  the  general  conditions  prevailing  have  been  prepared 
for  "Engineering  News-Record"  by  Mr.  Pierce. — 
Editor. 

Belgium :  A  Huge  Total  of  Destruction 

BELGIUM’S  bill  against  Germany  for  damages  has 
now  been  presented,  at  least  in  part.  It  does  not 
include  personal  losses,  which  at  the  present  time  are 
being  determined  by  tribunals  throughout  the  country. 
These  tribunals  are  open  to  the  poorest  householder, 
shopkeeper  or  farmer,  and  are  making  a  record  of 
every  loss  for  which  compensation  is  claimed,  from 
a  farm  to  a  chicken.  The  statement  is  made  on  good 
authority,  but  not  officially,  that  the  personal  losses, 
which  include  private  structures  of  all  kinds,  the  equip¬ 
ment  of  factories,  etc.,  will  equal  the  “state  losses,’’ 
the  total  of  which,  as  submitted  to  the  Reparations 
Committee  of  the  Peace  Conference,  is  $3,000,000,000. 

The  total  just  mentioned  includes  an  item  of  $750,- 
000,000  for  damages  and  destruction  of  railways,  posts 
and  telegr.aphs.  The  other  important  items  do  not 
cover  damage  or  devastation  but  refer  to  war  expendi- 
lures  f $600,000  000),  war  taxes  paid  to  Germany 
($500,000,000),  the  relief  of  the  Belgian  population 
($100,000,000),  etc.  Taking  the  situation  as  a  whole, 
west  of  Brussels  the  Belgian  railways  may  be  described 
as  in  a  state  of  chaos.  At  regular  intervals  there  are 
deep  holes  in  the  right-of-way,  with  the  rails  twisted 


and  standing  upright  in  the  air.  Innumerable  bridges 
and  conduits  have  been  blown  up,  and  all  sorts  of 
structures,  such  as  tanks,  towers  and  stations,  have 
been  demolished.  One  of  my  informants,  who  asserts 
that  he  was  an  eye-witness,  says  that  as  the  Germans 
retired  they  mounted  a  heavy  gun  with  a  deflected 
muzzle  on  a  flat-car  and  this  gun,  as  it  was  drawn  over 
the  lines,  was  fired  into  the  receding  track.  I  should 
say  that  this  was  merely  a  novelty  in  the  general 
program,  for  it  is  evident  that  the  greater  number  of 
the  culverts  and  other  vulnerable  spots  along  the  line 
were  blown  up  from  below.  I  am  told  that  conferences 
are  already  under  way  between  the  Belgian  Govern¬ 
ment  and  American  firms  with  a  view  to  arrangements 
for  the  reconstruction  of  the  Belgian  roads.  An  enor¬ 
mous  amount  of  material  and  labor  will  be  required  to 
put  them  into  operating  condition. 

Not  only  the  railways  but  the  roadways  were  in 
many  places  systematically  destroyed,  the  most  effec¬ 
tive  damage  being  done,  of  course,  by  demolishing 
bridges,  but  here  and  there  it  is  evident  that  mines 
were  exploded  under  the  solid  roadbed. 

On  the  Belgian  state  railways,  out  of  a  total  of  4150 
km.  of  track,  1100  km.  have  been  completely  destroyed 
and  410  km.  “rendered  useless.’’  Destructiwi  is  es¬ 
pecially  severe  in  the  Borinage  coal  valley, '  fn  Ahd 
around  Tournai;  in  the  vicinity  of  Bruges,  '  GfcrCTt, 
Courtrai  and  Ostend.  The  whole  railroad  system  of 
west  and  east  Flanders  is  classed  as  practically  de¬ 
stroyed. 

The  great  bridges  over  the  Meuse  at  Li^ge,  Namur, 
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Dinant  and  Anseremtne,  as  well  as  the  bridges  leading 
in  and  out  of  Ostend  and  Bruges,  are  classified  as  a 
total  loss.  On  the  Ghent-Temeuzen  canal  eight  bridges 
were  destroyed,  notably  the  two  important  structures 
at  Selzeate  near  the  Dutch  frontier  which  weighed 
3,000,000  lb.  each.  The  total  destruction  in  weight  of 
bridges  in  Belgium  tot  Is  approximauly  100,000,000 
pounds. 

The  block-signal  system  of  the  Belgian  Government 
railways  was  entirely  removed  and  replaced  by  a  Ger¬ 
man  signal  system  which  is  now  useless,  since  the 
Belgian  locomotive  drivers  cannot  read  the  signals. 
Telegraph  lines,  telephone  wire.s  and  all  portable  stores 
and  materials  were  likewise  removed  or  destroyed. 

The  Germans  appropriated  2614  locomotives  out  of 
a  total  of  4593,  or  57%.  They  also  removed  9062 
pas.senger  coaches  out  if  a  total  of  10,812,  and  made 
way  with  80,568  freight  cars  out  of  a  total  of  94,737 
owned  by  the  Belgian  railways  at  the  time  of  the  out¬ 
break  of  the  war.  The  actual  value  of  material,  cars 
and  locomotives  taken  away,  plus  the  damages  to  the 
Belgian  railroads,  is  placed  at  $1,000,000,000.  This 
does  not  include  damages  to  interurban  steam  railroads 
owned  by  private  companies  which  have  not  yet  put 
in  estimates  of  their  losses. 

A  Huge  Total  of  Destruction 

The  number  of  dwellings  and  other  buildings  de- 
ftroyed  in  Belgium  is  officially  stated  to  be  45,000.  Of 
^ese  20,000  were  wiped  out  in  1914  and  the  remaining 
25,000  destroyed  in  the  following  years  of  the  war. 
If,  however,  one  considers  only  the  buildings  ruined, 
he  win  get  a  very  misleading  idea  of  what  Belgian 
cities  and  innumerable  small  villages  have  suffered. 
Louvain,  Dinant,  Dixmude,  Ypres,  Termonde,  Roulers 
— to  name  only  a  few  of  the  larger  places — together 
make  up  a  huge  total  of  destruction,  while  Bruges,  for 
example,  would  add  only  a  few  to  the  list  of  ruined 
buildings.  But  more  than  60  of  the  83  famous  bridges 
of  Bruges  were  blown  up  in  the  last  days  of  the  war, 
and  their  destruction  is  a  far  more  serious  matter 
than  the  demolition  of  an  equal  number  of  houses. 

There  is  also  a  vast  although  invisible  lors  in  the 
deterioration  of  all  public  improvements,  on  which  little 
or  no  maintenance  work  was  done  for  more  than  four 
years.  This  is  likewise  the  source  of  very  serious  dam¬ 
age  to  canals.  The  locks  and  sluices  have  been  neglected 
and  allowed  to  rot.  Channels  have  filled  up  and,  owing 
to  continued  neglect,  it  will  take  a  long  time  to  restore 
them  to  operating  condition.  This  is  also  true  of  the 
Antwerp  port  facilities.  At  the  present  time  this  port 
is  in  shape  to  handle  only  about  60%  of  the  pre-war 
tonnage.  The  lack  of  oil  and  of  cable  has  led  to  serious 
deterioration  of  all  hoisting  machinery.  Wood,  on  the 
other  hand,  seems  to  have  been  relatively  plentiful. 
The  Germans  brought  in  quantities  of  lumber,  and 
amofig  other  things  that  they  did  not  have  time  to 
take  away  with  them  were  several  million  feet  of  tim¬ 
ber,  about  10  X  10  in.  in  size,  now  stored  in  great  piles 
near  Bruges. 

According  to  the  Belgians,  the  Germans  acknowl¬ 
edged  that  the  value  of  raw  materials  and  machinery 
moved  from  the  country  up  to  January,  1916,  was 
$400,000,000,  and  according  to  a  semi-official  statement 
made  by  a  Belgian  official  to  a  representative  of  the 
London  Times  the  value  of  material  and  other  equip¬ 
ment  carried  away  by  the  Germans  since  that  day  would 
greatly  exceed  the  sum  stated.  Not  only  were  whole 


establishments  robbed  of  every  scrap  of  equipment,  but 
the  country  was  systematically  looted  of  bra.ss  and 
bronze,  even  the  smallest  ornamental  metal  work  beiny 
removed.  In  some  hotels  the  brass  door  knobs  and 
bolts  were  carried  away,  as  was  reported  during  the 
war.  In  the  neighborhood  of  Lifege,  where  there  were 
a  number  of  steel  plants,  the  blast  furnaces,  mills  and 
construction  plants  have  been  totally  denuded  of  all 
heavy  tools  and  equipment;  even  the  bellows  were  taken. 

In  the  mines  the  damage  is  not  nearly  so  great  as 
was  expected,  perhaps  because,  as  is  certainly  true  in 
some  cases,  the  Germans  were  deterred  from  destruc¬ 
tion  by  President  Wilson’s  threat  of  reprisal  if  such 
destruction  were  attempted.  Throughout  the  war  the 
coal  mines  were  systematically  worked,  but  only  to 
about  60%  of  their  capacity.  Apparently,  only  elec¬ 
tric  motors  and  cables  were  removed.  The  lifts  and 
galleries  of  the  mines  are  in  good  shape,  but  because 
of  lack  of  oil  and  misuse  of  tools  it  will  be  necessary 
to  replace  about  half  of  the  machinery.  The  coal  mine 
at  Limbourg  is  the  only  one  reported  ruined  by  the 
admission  of  water.  The  cement  industry,  which  was 
making  good  progress,  has  suffered  very  little.  An 
expert  who  has  made  a  survey  of  this  industry  states 
that  all  it  needs  to  go  ahead  is  belts  and  bags,  which 
at  the  present  time  are  unobtainable. 

In  the  glass  industry,  where  the  production  was 
important  and  profitable  before  the  war,  the  plants 
have  been  reduced  to  about  60%  capacity,  and  im¬ 
portant  repairs  must  be  made  before  the  industry  can 
resume.  'The  cutting  tables  were  the  only  equipment 
carried  away,  for  some  reason.  Considerable  stocks  of 
sheet  glass  were  left,  but  no  bottles. 

The  textile  industry  is  another  one  that  has  not 
suffered  severely  by  destruction  or  the  removal  of 
machinery.  Very  few  weaving  frames  were  taken,  and 
Belgium’s  wool,  cotton,  hemp  and  flax  plants  could 
resume  at  present  on  a  basis  equivalent  to  70%  of  the 
pre-war  output — if  raw  materials  were  obtainable. 

Agriculturally,  Belgium  has  not  suffered  nearly  so 
severely  as  France.  Except  for  a  comparatively  limited 
area  in  the  fighting  zone,  all  of  the  lands  heretofore 
devoted  to  farming  could  be  put  back  under  cultivation 
immediately.  Here  again  there  is  the  possibility  of  the 
resumption  of  normal  industry  defeated  by  lack  of 
tractors,  tools  and  transportation. 

Almost  No  Horses  Left  in  Belgium 

There  are  practically  no  horses  left  in  Belgium,  which 
for  centuries  has  produced  the  most  valuable  heavy 
draught  horses  in  the  world.  These  were  systematically 
collected  and  carried  away  by  the  Germans.  .4t  a 
small  town  near  Poperinghe  last  year  I  found  a  patriotic 
old  Belgian  doctor  who  had,  by  purchase  in  France, 
got  together  an  Andennes  stallion  and  six  mares  which 
were,  he  told  me,  all  that  were  left  of  this  famous 
breed.  This,  of  course,  was  merely  the  exaggeration 
of  despair,  but,  so  far  as  being  available  for  work 
purposes  is  concerned,  the  famous  Belgian  draught 
horse  has,  in  fact,  disappeared  from  the  country.  The 
Government  has  arranged  to  buy  25,000  Canadian 
iMines  and  is  endeavoring  to  buy  100,000  horses  from 
England,  presumably  those  that  have  been  used  for 
military  transport.  Of  farm  animals,  cows  and  pigs, 
hardly  a  trace  remains,  and  eggs  even  at  the  present 
time  (February)  are  almost  a  curiosity  in  Brussels. 

It  would  be  more  satisfying  if  it  were  possible  to 
give  an  official  estimate  of  actual  destruction  in  Bel- 
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gium,  but  this,  as  in  other  countries,  is  impossible, 
because  such  figures  as  have  been  used  in  making  up 
r-eigium’s  bill  for  damages  include  encrmous  items  for 
losses  other  than  those  that  can  be  called  damage  to 
property.  They  even  include  losses  due  to  the  fact 
that  the  industries  of  the  Belgian  Congo  have  had  to 
be  abandoned.  But  after  even  a  motor-made  inspection 
of  the  destruction  of  towns,  villages  and  isolated  houses, 
factories,  mines  and  plants,  it  is  easy  enough  to  believe 
the  statement  already  mentioned  that  those  Belgian 
losses  classified  as  personal  will  equal,  at  least,  the 
state  loss  of  $3,000,000,000. 

Wherever  figures  in  dollars  have  been  stated  here 
they  have  been  arrived  at  by  counting  five  Belgian 
francs  to  the  dollar. 


Serbia:  Transportation  System  Nearly 
Wiped  Out 

\  LTHOUGH  physical  devastation  in  Serbia  is  bad 
enough,  it  is  not  so  bad  as  the  social  devastation 
resulting  from  the  movement  back  and  forth  over  the 
country  of  three  hostile  armies  during  a  period  of  more 
than  four  years.  The  population  of  about  5,000,000  has 
been  reduced  by  more  than  1,125,000,  and,  worse  than 
this,  the  loss  is  mainly  among  the  younger  and  more 
virile  part  of  the  population.  This  has  an  important 
bearing  upon  the  subject  of  reconstruction,  for  with 
all  men  between  20  and  50  mobilized  and  those  who 
have  not  been  killed  still  in  the  army  and  moat  of 
them  out  of  the  country,  no  supply  of  labor  worth  con¬ 
sidering  is  available.  Furthermore,  Serbia  was  not 
a  land  of  artisans  but  of  farmers,  85 of  the  popula¬ 
tion  being  engaged  in  agriculture, 

Serbia  is  now  reaching  out  for  the  aid  of  the  United 
States  in  rebuilding  the  country,  and  it  is  for  this 
reason  that  .some  facts  in  regard  to  conditions  that 
prevail  both  in  old  and  new  Serbia  are  included  here, 
although  they  do  not  relate  strictly  to  devastation.  One 
of  the  ministers  of  the  new  “Government  of  the  Serbs, 
Croats  and  Slovenes”  (which  is  the  name  by  which 
the  Government  of  Serbia  prefers  to  be  known),  who 
was  in  Paris  in  February,  was  asked  what  America 
could  do;  what  America  could  supply.  His  answer 
was,  “Everything,”  The  country  is  literally  denuded 
of  finished  products,  such  as  clothes,  furniture,  hard¬ 
ware,  prepared  woods,  metals  and  glass. 

And,  to  make  matters  worse,  the  finishing  blow  to 
♦he  country’s  ruin  was  struck  in  October  and  November 
of  last  year,  when  its  transportation  system  was  almost 
completely  wiped  out.  The  main  line  of  railway  tra- 
ver.ses  the  country  from  north  to  .south,  extending 
from  Salonika  on  the  Aegean  Sea  to  Nish  and  Belgrade, 
with  a  branch  line  to  Semendria,  A  through  highway, 
poorly  constructed,  with  many  steep  grades,  parallels 
the  railway.  The  main  line  of  the  railway  from  Bel¬ 
grade  to  Nish  continues  through  Pirot  and  on  to  Sofia 
in  Bulgaria,  forming  a  part  of  the  “Berlin-Bagdad 
Railway.” 

This  main  line,  as  well  as  many  of  the  branch  lines, 
was  destroyed  by  the  Germans,  Austrians  and  Bul¬ 
garians  as  they  retreated  through  Serbia  in  the  last 
weeks  of  the  war.  Bridges,  large  and  small,  and  almost 
innumerable  culverts  were  blown  up.  As  the  road 
parallels  the  Vardar  and  Morava  rivers,  it  was  car¬ 
ried  over  many  smaller  streams  emptying  into  the.se 
rivers.  These  multiplied  the  number  of  bridges  to 
hundreds,  and  all  are  destroyed.  There  were  only 


three  tunnels,  but  the.se  al.so  were  destroyed.  The  road¬ 
bed  it.self  was  not  disturbed  e.xcept  near  Belgrade,  where 
mines  were  systematically  exploded  every  1000  meters. 

The  main  highway  was  just  as  systematically  at¬ 
tacked,  all  bridges  being  mined.  Originally,  there  ap¬ 
pears  to  have  been  a  stone  ba.se  in  the  road,  but  this 
is  now  covered  with  a  deep  layer  of  mud  in  which 
the  ruts  are  so  deep  that  heavy  camions  find  it  almost 
impassable.  ^On  the  highway,  by  Dec.  31  the  bridges 
between  Skoplie  (Uskub)  a.id  Semendria  had  been  tem¬ 
porarily  repaired,  A  surveying  party  which  made  the 
trip  between  these  two  cities  by  camion  was  11  days 
on  the  road.  The  only  effort  then  being  made  to  fill 
the  holes  and  ruts  was  the  employment  in  a  desultory 
way  of  a  few  Bulgarian  prisoners. 

Thus,  the  two  main  arteries  of  Serbia’s  transporta¬ 
tion  system  are  virtually  out  of  existence  so  far  as 
.supplying  the  needs  of  the  country  is  concerned.  The 
railroad  has  been  repaired  as  far  as  Skoplie,  and  late 
in  December  a  temporary  bridge  over  the  Vardar  at 
Strumitza  was  opened.  Two  weeks  later  it  was  re¬ 
ported  that  trains  were  running  to  Kumanovo,  and  it 
was  promised  that  by  the  end  of  February  trains  would 
run  as  far  as  Vranja,  but  as  this  would  mean  the 
rebuilding  of  a  number  of  important  bridges  it  hardly 
seems  possible  of  accomplishment.  From  Kumanovo 
to  Semendria  and  Belgrade  not  a  wheel  is  moving  on 
the  railway  except  for  about  12  miles  south  of  Nish 
where  the  road  had  not  only  e.scaped  destruction  but 
w’here  a  locomotive  in  operating  condition  had  been 
left.  By  January  the  Nish-Sofia  line  had  been  repaired 
from  the  Bulgarian  frontier  as  far  as  Pirot,  but  no 
effort  was  being  made  to  open  it  between  Pirot  and 
Nish.  Efforts  of  the  French  and  English  to  operate 
camion  .service  between  some  of  the  important  towns 
are  defeated  by  the  fact  that  the  trucks  cannot  negotiate 
the  roads.  The  camions  used  were  chain-drive,  and 
most  of  the  time  was  spent  in  replacing  chains.  Trucks 
must  be  very  lightly  loaded  and  must  carry  their  own 
gasoline,  as  no  gasoline  is  to  be  had  in  Serbia  north  of 
Uskub.  To  complicate  the  transportation  problem,  es¬ 
pecially  in  regions  off  the  main  line  of  highway,  prac¬ 
tically  no  horses  or  mules  remain.  Their  skeletons 
are  scattered  by  the  roadside  for  almost  the  entire 
stretch  of  highway  from  north  to  south.  Oxen  are 
a  little  more  plentiful  in  the  north. 

So  desperate  is  Serbia’s  need  that  she  has  made  an 
urgent  appeal  for  details  of  the  United  States  Army 
to  take  charge  of  the  reconstruction  of  the  main  line 
of  the  Serbian  railway. 

Property  and  Population  Records  Destroyed 

As  for  records,  national  or  local,  there  are  none. 
The  Serbian  officials  who  have  returned  to  their  posts 
find  that  the  Austrians  and  Bulgars  who  a.ssumed 
charge  of  the  local  governments  destroyed  or  carried 
away  everything,  and  when  the  Serbian  prefects  came 
back  to  their  posts  they  found  only  empty  buildings. 
There  are  no  records  of  either  property  or  population 
except  fragmentary  reports  prepared  by  the  Austrians 
for  the  purpose  of  rationing  the  country. 

When  the  fortunes  of  the  war  changed  last  year  it 
seemed  to  have  been  a  surprise  to  the  hostile  armies 
occupying  Serbia.  They  had  sent  home  great  quanti¬ 
ties  of  food  and  furniture  when  the  shortage  in  Austria 
and  Germany  became  acute.  Now  they  pillaged  the 
country'  of  everything  that  remained.  Into  Austria  and 
Germany  were  transported  carload  after  carload  of 
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furniture,  bedding  and  clothing,  so  that  at  the  present 
time  even  those  who  were  comparatively  well  off  before 
the  war  have  nothing  but  the  clothes  in  which  they 
were  standing  when  the  enemy  departed.  In  this  sense 
Serbia  is  devastated  throughout. 

But  in  the  sense  of  physical  destruction  the  devasta¬ 
tion  is  confined  to  areas  extending  in  strips  along  the 
I’orthern  and  .southern  borders.  In  the  north,  along 
the  Danube,  the  cities  have  suffered  .severely.  About 
half  the  buildings  of  Belgrade  are  damaged,  and  of 
this  proportion  about  20'~r  may  be  classified  as  de¬ 
stroyed.  Important  parts  of  Belgrade,  the  capital, 
were  destroyed  when  it  was  originally  captured  by  the 
Austrians  in  November,  1914,  and  again  when  it  was 
captured  by  the  Germans  in  November,  191.5.  Addi¬ 
tional  injury  wa.s  inflicted  when  the  Austrians  and 
Germans  departed  in  November,  1918.  The  industrial 
portions  of  the  city  suffered  more  than  others.  The 
largest  tobacco  factory  is  now  only  a  crumbling  ruin. 
Of  the  two  largest  hotels  one  is  completely  destroyed, 
and  the  other  is  in  such  bad  shape  as  to  require  com¬ 
plete  interior  reconstruction.  The  royal  palace  is  not 
habitable,  and  the  University  of  Belgrade  is  seriously 
damaged.  All  over  the  city  are  buildings  which,  while 
they  appear  from  the  outside  to  be  intact,  are  found, 
on  clo.ser  inspection,  to  be  gutted.  Semendria,  about  30 
miles  east  of  Belgrade  on  the  Danube,  is  in  much  the 
same  condition  as  the  capital.  Shabatz,  30  miles  west 
of  Belgrade  on  the  Save,  is  in  even  worse  condition. 

Along  the  southern  boundary  of  Serbia,  which  was 
the  battlefront  during  the  period  of  occupancy,  there 
was,  of  course,  serious  destruction.  Monastir,  the 
.second  city  in  size  in  Serbia,  was  badly  injured  by 
shellfire.  Officials  estimate  that  35%  of  all  the  buildings 
in  Monastir  have  been  so  badly  damaged  as  not  to  be 
repairable.  A  great  many  small  villages  in  this  area 
may  be  classed  as  wholly  destroyed  so  far  as  providing 
human  habitation  is  concerned. 

Innumerable  Buildings  Blown  Up 

In  addition  to  the  destruction  in  the  extreme  north¬ 
ern  and  southern  zones,  there  is  sporadic  destruction 
all  over  Serbia.  The  worst  of  this  is  found  in  the 
region  on  the  line  jf  retreat  of  the  hostile  armies. 
Innumerable  buildings  were  blown  up.  The  railroad 
station  at  Leskovatz,  in  central  Serbia,  a  large  struc¬ 
ture,  is  now  a  mass  of  ruins.  In  other  towns  one  is 
struck  by  the  evidences  of  a  practice  of  blowing  out 
the  windows  and  doors  of  the  buildings  facing  on  the 
principal  streets,  and  those  who  have  recently  made  a 
journey  of  320  miles  through  Serbia  by  camion  say 
that  their  most  vivid  impression  is  that  of  an  avenue 
of  doorless  and  windowless  houses.  No  glass  is  ob¬ 
tainable  in  Serbia,  and  the  practice  has  already  been 
adopted  of  bricking  up  wall  openings  to  within  6  or  8 
in.  of  the  top,  depending  only  on  such  light  and  ventila¬ 
tion  as  may  come  through  the  door  when  left  open  or 
from  the  apertures  at  the  top  of  what  formerly  were 
windows.  Besides  actual  physical  injury,  hundreds 
of  buildings  have  been  rendered  useless  for  a  long 
time  by  indiscriminate  dispo.sal  of  filth  and  the  use  of 
structures  of  all  kinds  for  stables. 

The  coal  mines  in  Serbia,  never  a  very  important 
factor,  are  not  operating  now.  There  is  wood,  but  no 
way  of  utilizing  it.  The  fuel  problem  is  therefore  very 
serious,  and  the  street  railway  in  Belgrade  in  December 
.•ind  January  repeated'v  suspended  operation  for  lack  of 
fuel.  The  lighting  plant  wa?  operated  only  for  a  few 


hours  in  the  evening.  Here  again  we  have  emphasized 
the  fact  that  the  key  to  Serbia’s  rehabilitation  and  the 
thing  that  must  precede  all  efforts  at  reconstruction  is 
the  repair  of  her  transportation  system. 

Most  of  the  foregoing  facts  were  taken  from  the 
report  of  the  survey  completed  in  January  by  Ho.mer 
Folks,  chief  of  the  mission  sent  by  the  American  Red 
Cross  to  inquire  into  post-war  effects  in  the  countries 
of  southeastern  Europe. 

Italy:  Physical  Harm  Unexpectedly  Small 

UNLIKE  France,  Italy  has  failed  to  keep  systematu 
records  of  the  destruction  of  public  and  private 
property  by  the  enemy.  It  is  impossible,  therefore,  in 
the  case  of  Italy  to  present  even  the  approximate  figures 
that  are  available  for  France.  Upon  inquiry  of  repre¬ 
sentatives  of  the  Italian  Government  attending  the 
peace  conference  in  Paris,  it  could  be  learned  only 
that  certain  figures  showing  damage  to  Italian  towns 
would  be  presented,  but  at  the  same  time  it  was  stated 
that  these  figures  included  consequential  damages,  loss 
of  use,  etc.,  making  them  valueless  for  the  purpose  of 
arriving  at  a  determination  of  the  actual  damage  to 
property  suffered  by  the  towns  within  the  war  area. 
But  from  several  surveys  that  have  been  made  it  is 
possible  to  give  a  rather  definite  idea  of  the  damage. 

The  actual  destruction  of  buildings  and  other  physical 
properties  in  Italy,  while  sufficient  to  give  rise  to  a 
great  social  problem,  is  less  than  one  would  expect. 
The  greater  part  of  the  fighting  between  the  Austrian 
and  Italian  armies  was  in  Austrian  territory.  It  is 
to  be  considered,  however,  that  this  territory  is  now 
in  the  hands  of  the  Italians  and  will  presumably  remain 
in  their  hands,  so  that  whatever  reconstruction  problem 
exi.st8  will  be  one  with  which  the  Italian  Government 
will  have  to  deal.  The  area  in  which  destruction  was 
suffered  is  limited  by  the  fact  that  in  the  invasion 
by  the  Austrian  army  of  northeastern  Italy,  the  Italian 
army  opposed  so  slight  a  resistance  until  the  Piave 
was  reached  that  there  was  not  much  destruction  by 
.ohellfire,  and  in  the  Austrian  retirement  there  was  like¬ 
wise  little  resistance  after  the  enemy  had  been  driven 
from  the  river. 

Physical  destruction  is,  therefore,  to  be  found  almost 
wholly  in  three  regions:  Along  the  Piave,  where  the 
Austrian  invasion  was  stopped  and  at  which  point 
occurred  the  heavy  fighting  in  the  final  great  invasion; 
in  the  Val  Sugana  above  Bassano,  and  in  Val  Lagarina 
near  the  frontier.  The  Piave  runs  through  one  of  the 
fertile  and  populous  districts  of  northern  Italy.  Val 
Sugana  and  Val  Lagarina  are  in  the  mountainous  re¬ 
gions  on  the  northwestern  frontier  of  the  province  of 
Veneto. 

While  modem  artillery  carries  for  great  distances, 
it  appears  that  the  area  in  which  anything  approach¬ 
ing  total  destruction  of  buildings  occurs  is  limited  to 
a  very  few  miles.  On  the  Piave,  for  instance,  where 
the  heaviest  fighting  occurred  over  a  period  of  a  year, 
there  are  many  buildings  standing  yet,  intact  or  only 
slightly  damaged,  up  to  within  6  km.  of  the  river. 
But  within  this  area  of  5  km.  on  both  sides  of  the  river 
the  greater  number  of  the  buildings  are  either  de¬ 
stroyed  or  more  or  less  damaged.  Further  away  from 
the  river  this  destruction  is  the  exception,  not  the  rule, 
although  in  certain  cities  more  or  less  serious  damage 
to  buildings  is  found,  especially  where  large  numbers 
of  troops  were  quartered,  and  those  in  which  some 
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effort  at  resistance  was  made  during  the  Austrian 
retreat.  A  notable  instance  of  this  latter  condition  is 
the  town  of  Sacile,  a  village  of  a  few  thousand  popula¬ 
tion  about  25  km.  from  the  Piave.  In  this  town  prac¬ 
tically  every  house  was  damaged  and  a  great  many 
wc  3  destroyed.  The  Austrians  made  a  atand  here  and 
also  had  used  the  village  more  or  less  as  a  headcjuarters 
for  some  time,  in  con.sequence  of  which  it  had  suffered 
seriously  from  air  raids  as  well  as  from  bombardment. 

At  Pardenone,  a  city  of  16,000  inhabitants,  10  km. 
further  ea.st,  only  a  few  destroyed  buildings  were  found, 
but  there  were  many  of  which  only  the  walls  and  roofs 
remained,  the  doors  and  windows  having  been  removed 
and  in  .some  in.stances  even  the  partitions  and  floors  torn 
nut  to  provide  fuel.  The  buildings  occupied  by  the  poor 
were  much  less  damaged  than  the  finer  structures. 

There  are  no  large  cities  on  the  Piave,  but  there  are 
numerous  .small  towns  ranging  in  population  from  13,- 
000  downward.  Treviso,  a  city  of  40,000,  is  some  15 
miles  west  of  the  Piave,  and  was  not  injured  by  shell¬ 
fire,  though  a  good  deal  of  damage  was  done  in  some 
(juarters  by  bombing.  It  is  officially  estimated  that 
16'^i  of  the  buildings  are  in  some  measurj  damaged. 

As  a  whole,  the  province  of  Veneto  may  lie  classified 
as  agricultural.  A  belt  including  the  territory  5  km. 
on  either  side  of  the  river  would  embrace  a  population 
of  about  175,000.  Within  this  area  the  destruction  is 
not  in  all  instances  complete,  but  it  is  officially  esti¬ 
mated  that  there  are  200,000  persons  in  this  belt  and 
adjoining  it  whose  homes  were  entirely  destroyed.  In 
addition  to  the.se,  there  are  undoubtedly  an  equal  num¬ 
ber  whose  homes  were  considerably  damaged,  but  not 
beyond  repair.  The  homes  of  still  others  were  looted 
of  all  furnishings,  but  the  buildings  remain  intact. 

No  Comparison  Between  Italy  and  France 

It  would  be  a  mistake  to  draw  any  comparison  be¬ 
tween  Italy  and  the  devastated  agricultural  regions  of 
France.  The  region  in  which  the  land  in  Italy  has  been 
seriously  injured  from  an  agricultural  standpoint  by 
shellfire  and  trench  operations  has  been  very  limited. 
Except  along  the  lower  Piave  there  are  few  shell 
boles  in  the  fields  or  along  the  main  roads,  and  a  great 
majority  of  the  trees  along  the  road  which  crosses  the 
Piave  at  Neva.s.sa  are  still  standing  practically  unin- 
.lured.  The  general  appearance  of  this  region  is  in 
marked  contrast  to  such  a  region  as  the  valley  of  the 
Somme,  which  was  fought  over  repeatedly  and  in  which 
all  vestiges  of  permanent  construction  have  disappeared. 
The  land  in  the  Somme  is  pitted  in  every  direction, 
as  far  as  the  eye  can  see,  with  shell  holes,  and  crossed 
by  an  interminable  tangle  of  trenches  and  barbed  wire. 
There  is  little  vegetation.  The  difference  is  partly 
due  to  the  fact  that  the  Piave  formed  a  natural  barrier 
and  the  fighting  was  across  that  river,  while  it  was 
along  the  Somme. 

Very  few  refugees  have  returned  to  the  devastated 
regions  of  Italy;  this  is  due  partly,  no  doubt,  to  the 
opposition  of  the  military  authorities.  This  opposition 
is  very  effective,  because  the  Government  controls  all 
means  of  transport  and  there  are  only  a  few  temporary 
bridges  across  the  Piave.  One  judges  from  conversa¬ 
tion  with  Italian  authorities  that  the  return  of  the 
refugees  is  not  thought  to  be  immediately  desirable  or 
necessary,  and  no  program  has  been  worked  out,  as  in 
France,  for  even  a  gradual  return  of  the  former  in¬ 
habitants.  The  Italian  Government  has  considerable 
hesitation  about  entering  upon  temporary  housing  on  a 
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large  .scale.  Its  attitude  in  this  respect  is  due  to  the 
rather  curious  fact  that  the  temporary  hou.ses  in  .south¬ 
ern  Italy  provided  after  the  earthquake  still  remain 
in  use,  and  no  steps  have  been  taken  there  for  per¬ 
manent  con.st ruction.  Meanwhile,  the  temporary  hous¬ 
ing  has  become  extremely  dilapidated  and  un.sanitary. 
The  people  of  the  north  are  undoubtedly  more  progres¬ 
sive,  but  the  Italian  Government  is  evidently  desirous 
of  avoiding  temporary  housing  if  po.ssible. 

The  occupied  territory  covering  all  of  northea.stern 
Italy,  going  west  as  far  as  the  Piave  River,  inclusive 
of  the  Asiago  plateau,  forms  al)Out  5''c  of  the  total 
area  of  Italy  and  provided  homes  for  4'"o  of  the  popu¬ 
lation.  Almost  1,000,000  persons  remained  in  the  occu¬ 
pied  territory,  and  their  care  at  this  time  constitutes 
a  much  more  urgent  problem  than  does  the  rehabilita¬ 
tion  of  the  devastated  region.  It  is  a  problem  com¬ 
plicated  by  the  destruction  of  the  railway.s,  the  damage 
to  the  roads,  and  the  blowing  up  of  all  the  bridges 
acro.ss  the  Piave  River. 

As  in  the  case  of  all  the  regions  devastated  by  war 
operations,  in  all  countries,  it  is  well  to  remember  that 
the  problem  of  physical  reconstruction  of  buildings, 
while  perhaps  the  mo.st  engaging,  is  also  the  most  re¬ 
mote.  The  di.sturbance  of  .soils  and  the  wrecking  of 
such  water  and  sewerage  systems  as  existed  have  the 
most  .serious  results,  as  would  be  expected,  and  it  is 
the  dangers  from  such  .sources  that  mu.st  be  fir.st  met. 
For  example,  the  typhoid  fever  death  rate  in  northern 
Italy,  which  had  fallen  from  27  per  1000  of  population 
in  1911  to  19  in  1914,  is  now,  on  the  basis  of  very 
imperfect  statistics,  placed  at  26  and  is  probably  much 
greater. 


Decay  of  Timber  in  Mexican  Low 
Coastal  Plains 

Inspection  of  Line  of  Southern  Pacific  Railroad  ir 
Mexico  Showed  Badly  Decayed  Con¬ 
dition  of  Untreated  Pine 

By  J.  D.  Mathews 

EnKineor  Maintenance  of  Way,  Southern  Paclflc  Railroad  oi 
AiexU’c,  Kmpalme,  .Mexico 

SAGGING  trestles  and  rotted  ties  were  found  during 
the  inspection  of  untreated  pine  construction  on  the 
Southern  Pacific  R.R.  of  Mexico,  while  redwood  ties 
and  cedar  piling  well  with.stood  the  same  conditions  of 
dampness  in  warm,  moist  coa.st  lowlands.  Six  years 
is  the  probable  life  limit  of  untreated  pine  trestle 
timbering  in  this  climate  of  the  lowlands  of  Mexico, 
and  redwood  would  be  an  immediate  economy,  as  the 
replacement  of  pine  ties  and  timbering  would  have  to 
begin  in  two  years  after  installation. 

In  December,  1918,  the  writer  made  a  trip  of  in- 
.spection  to  investigate  the  physical  condition  of  the 
unoperated  portion  of  the  Southern  Pacific  R.R.  of 
Mexico  lying  south  of  the  town  of  Acaponeta,  in  the 
state  of  Nayarit — a  distance  of  about  103  miles.  The 
operation  of  trains  over  this  portion  of  the  line  had 
been  discontinued  by  the  railroad  company  in  1913 
owing  to  the  revolutionary  disturbances,  but  the  con¬ 
tinuance  of  operation  was  attempted  by  the  military 
authorities,  until  some  time  in  1913;  since  that  time 
the  line  has  been  idle,  with  no  attempt  at  operation. 

This  portion  of  the  line  was  constructed  between 
1909  arid  1912,  reaching  the  City  of  Tepic  with  the 
close  of  December,  1911.  The  timbers  in  u.se  in  the 
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track  and  trestles  are  still  those  of  the  construction, 
and  have  had  a  service  of  from  7  to  9  A  years.  Portions 
of  this  line  saw  but  a  few  months’  operation,  and  none 
of  it  saw  more  than  two  years’,  with  occasional  use  by 
the  military  authorities  during  the  third.  The  present 
condition  of  the  timber,  then,  represents  one  of  decay 
only,  destruction  under  traffic  or  mechanical  wear  not 
being  a  factor. 

Pine  timbers  and,  generally,  sapwood  of  all  timbers, 
decay  very  rapidly  in  the  coastal  plains  of  continental 
Mexico,  bordering  the  Gulf  of  California,  and  particu¬ 
larly  so  south  of  Culiacan,  the  capital  of  the  State  of 
Sinaloa.  Thirty  or  40  in.  of  rainfall  per  annum  causes 
the  soils  to  remain  damp  a  considerable  portion  of 
the  year.  This,  coupled  with  a  warm,  moist  atmos¬ 
phere  and  associated  with  a  jungle  growth  of  grasses, 
underbrush  and  trees,  and  the  whole  soil  covered  with 
a  tangle  of  vines,  produces  a  condition  that  causes  rapid 
ilestruction  of  those  woods  that  do  not  contain,  either 
naturally  or  artificially,  a  decay-resisting  agent. 

Untreated  Pine  Susceptible  to  Decay 

Untreated  pine  is  particularly  susceptible  to  this 
decay,  and  more  so  when  sawed  as  stringers,  caps,  ties 
and  guardrail  Creosoted  pine,  used  in  bulkheads,  has 
suffered  but  little  in  the  nine  years  since  construction. 
Untreated  pine,  however,  has  rotted  in  various  struc¬ 
tures  until  trestles  are  sagging  from  their  own  weight, 
as  they  have  not  carried  the  weight  of  traffic  for  nearly 
five  years.  Thus,  in  the  space  of  nine  years,  and 
absolutely  uninfluenced  by  traffic  loads  for  the  past  five 
years,  a  number  of  these  trestles  have  rotted  to  destruc¬ 
tion. 

Decay  attacks  most  readily  the  exposed  end  fibers, 
and  traverses  them  longitudinally  under  a  sun-baked 
shell  of  frequently  respectable  appearance.  Ties  that 
will  crush  under  foot  not  infrequently  present  an  al¬ 
most  perfect  appearance,  externally.  Entering  the 
end  of  the  sticks,  decay  penetrates  caps  and  stringers, 
sometimes  but  a  few  inches,  but  often  for  several  feet, 
and,  in  cases,  the  entire  piece  is  affected.  Points  of 
contact,  also,  are  locations  of  proneness  to  decay. 
Stringers  decayed  at  the  ends  and  over  the  center  caps 
are  useless  as  such,  although  the  major  portion  of  the 
stick  may  be  sound.  Decay  of  stringers  over  the  cap 
produces  decay  in  the  cap,  if  of  untreated  pine.  If 
of  redwood,  however,  the  caps  will  be  practically  un¬ 
affected. 

End  panels  of  trestles  have  suffered  more  than  the 
centers,  but  the  centers  have  been  far  from  immune. 
This  is  undoubtedly  due  to  the  fact  that  the  end  panels 
are  in  a  more  continuous  state  of  dampness,  being 
closer  to  the  steaming  earth,  and  also  are  more  con¬ 
tinually  immersed  in  the  shadows  of  the  adjacent  trees. 
The  center  panels  are  frequently  over  the  tops  of  the 
trees  and  face  the  direct  rays  of  the  sun — always  an 
enemy  to  the  destroying  microbe. 

Nevertheless,  while  the  timber  in  the  center  panels 
of  the  higher  trestles  will,  undoubtedly,  give  the  longest 
period  of  service,  yet,  in  these  lowlands  the  maximum 
length  of  life  of  untreated  pine,  under  the  best  condi¬ 
tions,  will  probably  not  exceed  10  years,  while  by  far 
the  greater  percentage  will  have  disappeared  in  much 
less  time.  Such  timber  is  seldom  placed  under  more 
favorable  operating  conditions  than  as  decking  for  our 
steel  bridges,  many  of  them  on  this  line  being  50  ft. 
or  more  above  the  water.  Few  of  these  structures  have 
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been  in  place  more  than  eight  years,  and,  with  this 
length  of  service,  under  the  best  of  conditions  a  heaw 
percentage  of  their  ties  and  guardrail  is  completolv 
gone. 

Pine  cross-ties  have  suffered  most  severely  of  all 
Panel  after  panel  of  the.se  ties  is  completely  jfonf 
This  does  not  simply  mean  “have  become  unserviie- 
able  to  the  point  of  removal,’’  but  they  have  gone  till  the 
rails,  over  which  no  traffic  has  passed  in  five  years,  are 
crushing  them  down,  or  the  tie  has  completely  dis¬ 
integrated — its  place  being  marked  by  a  mass  of  shape 
less  rot. 

The  lesson  of  the  experiences  is  that  untreated  pine, 
in  these  warm,  moist  coast  lowlands,  will  give  but  a 
few  years  of  service.  The  pine  cross-ties  ceased  pre¬ 
senting  a  condition  for  service  an  unknown  period  of 
time  ago,  as,  long  before  they  reached  their  present 
condition,  they  would  have  been  unsuitable  for  opera¬ 
tion.  It  is  probable  that  three  or  four  years  under 
traffic  would  have  been  their  average  life.  Likewise, 
trestle  timbers  had  for  the  most  part  long  since  decayed 
beyond  the  point  that  would  have  sustained  operation. 
As  with  the  pine  cross-ties,  we  have  to  look  backward 
for  the  limit  of  time  to  which  these  trestles  could  have 
been  operated  in  safety.  Many  of  them  passed  this 
limit  not  less  than  two  or  three  years  ago,  some  of 
them  more.  It  thus  follows  that  six  years  will  be  the 
limit  of  life  for  much  of  this  trestle  timbering  of  pine, 
while  but  little  of  it  will  see  a  life  of  10  years. 

Redwood  and  Cedar  Well  Preserved 

On  the  other  hand,  cedar  piling,  redwood  caps  and 
posts  and  redwood  cross-ties  stand  out  in  strong  con¬ 
trast  to  the  destruction  of  the  pine.  For  the  most  part, 
cedar  piling  is  only  now  approaching  the  point  when 
renewals  must  begin.  Redwood  ties,  in  a  number  of 
actual  counts  of  ties  in  track,  when  tested  by  picking 
and  hammering  with  prospecting  picks,  showed  up  not 
more  than  5  to  10%  more  or  less  doubtful  cases  of 
renewals  required  to  the  rail,  under  precisely  the  same 
conditions  that  caused  such  excessive  decay  in  the  pine. 

It  thus  follows  that  redwood,  displacing  pine  for 
cross-ties  and  trestle  timbering  in  everything  but 
stringers,  will  be  not  an  ultimate  economy  but  an  im¬ 
mediate  one,  as  renewals  will  begin  in  all  replacements 
in  pine  in  two  years,  and  be  continuous  until  the  last 
stick  will  have  been  removed  inside  of  eight  years, 
while,  with  redwood,  the  evidence  demonstrates  a  mini¬ 
mum  of  service  of  eight  years,  with  an  average  and  a 
maximum  yet  undetermined,  but  it  is  safe  prophecy  to 
state  that  it  will  be  several  years  over  the  demon¬ 
strated  minimum. 

While  the  foregoing  discussion  is  confined  to  the 
territory  south  of  Acaponeta,  yet  the  same  conditions 
obtain  on  the  operated  line,  with  practically  undimin¬ 
ished  force,  in  the  vicinity  of  the  City  of  Culiacan. 
Further  northward  there  is  a  noticeable  reduction  in 
this  excessive  decay,  until  north  of  the  Fuerte  River 
the  decay  approaches  normal.  This  establishes  the 
limits  of  the  territory  in  which  it  will  be  an  operating 
economy  to  substitute  redwood  for  pine  wherever  me¬ 
chanically  possible  as  the  State  of  Sinaloa  and  the  low¬ 
lands  of  Nayarit.  As  we  leave  the  lowlands  and 
the  elevation  increases,  approaching  the  City  of  Tepic, 
decay  again  begins  to  become  normal.  Just  where  the 
southern  limit  of  excessive  decay  lies  is  yet  to  be  de¬ 
termined. 
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High  Relative  Temperatures  of 
Pavement  Surfaces 

Thermometer  Readings  Taken  on  Surfacings  and 
on  the  Adjacent  Lawns  Show  a  Variation 
of  from  9  to  22  Degrees 

By  G.  S.  Eaton 

Assistant  Wvlslon  Kngineer,  Universal  Portland  Cement  Company, 
"  Chicago,  Ill. 

Maximum  temperatures  of  124,  118  and  114°  F. 

which  were  attained  respectively  by  asphalt,  brick 
and  concrete  pavement  surfaces,  according  to  observa¬ 
tions  made  by  engineers  of  the  Universal  Portland  Ce¬ 
ment  Co.,  Aug.  6  and  7,  1918,  were  relatively  high  with 
respect  to  adjacent  locations.  From  11  a.m.  to  6:30 
p.m.  the  average  readings  for  the  three  types  of  surfaces 
in  the  order  named  were  118,  113  and  108°.  What  the 
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with  their  accompanying  smoke  was  another  factor  in 
the  choice  of  location. 

Weather  conditions  were  ideal  during  the  period. 
The  sky  was  almost  entirely  clear,  and  the  maximum 
temperatures  recorded  for  the  two  days  by  the  Weather 
Bureau  at  Chicago  were  102  and  101° — the  highest  of 
the  summer. 

For  each  pavement,  readings  were  taken  at  the  sur¬ 
face,  1  ft.  and  4  ft.  above,  and  30  ft.  to  one  side  of 
the  roadway  in  the  shade  above  a  lawn.  An  additional 
set  of  readings  was  taken  4  ft.  over  grass  in  the  sun. 
Thirteen  standard  25-cm.  Fahrenheit  thermometers 
were  used,  each  protected  from  direct  sunlight  by  a 
white  paper  or  pasteboard  cover.  Readings  were  taken 
every  half  hour  from  8  a.m.  to  10  p.m. 

At  the  pavement  surface  the  thermometer  bulb  was 
placed  in  a  small  groove  about  1  in.  long,  S  in.  wide 
and  3  in.  deep.  The  groove  was  then  filled  with  mer¬ 
cury  to  facilitate  the  transmission  of  heat  between  the 
pavement  surface  and  the  thermometer, 
effect  of  such  temperatures  on  rubber  tires,  horses’  Figs.  1,  2  and  3  show  graphically  typical  sets  of 
hoofs  and  shoe  leather  might  be  is  questionable.  It  readings  plotted  between  temperatures  as  ordinates, 
is  well  known  that  a  great  deal  of  tire  trouble  is  ex-  and  time  of  day  as  abscissas.  Fig.  1  shows  the  differ- 
perienced  in  hot  weather  because  of  the  expansion  of  ence  between  the  various  pavement  surface  tempera- 
the  air  in  pneumatic  tires.  Pavement  surfaces  at  high  tures  and  also  the  readings  over  a  lawn  in  the  sun.  The 
temperatures  would  undoubtedly  aggravate  this  condi-  drop  in  the  brick  temperature  curve  at  1:30  p.m.  was 
tion.  due  to  the  moving  of  the  observation  station  on  the 

During  the  middle  of  the  day  the  effect  of  the  pave-  brick  pavement  on  account  of  the  encroachment  of 
ments  in  heating  the  air  above  them  was  noticeable,  shade.  No  point  could  be  found  on  the  brick  surface 
as  thermometers  1  ft.  and  4  ft.  above  the  roadways  that  was  in  the  sun  for  the  entire  day.  The  rapid 
read  from  3i  to  4i°  higher  than  over  a  lawn  in  the  <*rop  in  the  same  curve  between  6:00  and  8:00  p.m. 


FIG.  1.  SURFACE  TEMPERATURES  FOR  VARIOUS  TYPES 
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WHS  probably  fUie  to  the  proximity  of  the  Des  Plaines 
River,  as  air  temperatures  taken  near  by  showed  a 
similar  drop. 

Fi}?-  2  shows  the  relation,  for  a  concrete  pavement. 
l)etween  temperatures  at  the  surafce.  1  ft.  al)Ove,  1  ft. 
above  and  in  the  shade  30  ft.  to  one  side  of  the  roadway. 
Fiif.  3  shows  the  same  relations  for  the  a.sphalt  pave¬ 
ment. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Kncfinecrs  and  Contractors  Will  Be  Welcome 


Navy  and  Fleet  Corporation  Unfair  to  Their 
Own  Draftsmen 

Sir — In  Engineering  Sews- Record,  Feb.  6,  1910,  p. 
298,  I  noticed  a  letter  from  Lloyd  VV.  Weed  commenting 
upon  the  wajre  award  granted  engineers  in  the  Navy 
Department  and  the  shipbuilding  trades.  He  has  quoted 
the  War  Intbor  Board’s  ruling  of  Oct.  1,  1918,  effective 
immediately  thereafter. 

This  explanation  of  what  the  Navy  Department  has 
done  for  engineers  in  general  is  absolutely  wrong.  The 
War  Labor  Board’s  awards  were  put  into  effect  by 
the  Emergency  F'leet  ( 'orporation,  and  certain  steel 
firms  were  forced  to  put  in  the  rates  under  threats  of 
cancellation  of  their  contracts  by  the  Secretary’  of  the 
Navy. 

The  War  Labor  Board’s  rating  was  not  put  into 
effect  in  the  Bureau  of  Yards  and  Docks  and  the  differ¬ 
ent  navy  yards  of  the  country.  On  Jan.  31  the  Secre¬ 
tary  of  the  Nav'j’  refused  to  make  the  aw’ards  retroac¬ 
tive  to  Oct.  1,  1918,  and.  also,  the  men  of  clas.ses  A, 
B  and  C,  etc.,  w’ere  put  in  low’er  classes  than  their  edu¬ 
cation  and  experience,  of  which  an  oath  was  taken, 
called  for  by  the  War  Labor  Board’s  ratings.  This  con¬ 
dition  exists  in  general  in  the  Bureau  of  Yards  and 
Docks  and  the  different  navy  yards.  In  addition  to 
this,  these  increa.ses  in  salary  were  made  effective  in 
the  Bureau  of  Yards  and  Docks  and  in  the  navy  yards 
about  Feb.  5,  1919.  WiLLiAM  F.  Fox. 

Lawrence,  Kan. 

[Following  the  receipt  of  this  letter  and  many  others 
)f  the  same  purport,  this  journal  addressed  a  letter 
';o  the  Secretary’  of  the  Na\’y’.  asking  for  an  official 
statement  in  the  matter.  The  letter  printed  below  was 
'eceived  in  reply.  From  that  and  from  information  re¬ 
ceived  from  other  sources,  we  are  convinced  that  both 
the  Navy  Department  and  the  Emergency  Fleet  Corr 
poration  have  not  followed  the  spirit  of  the  Macy 
iw’ard  with  their  ev.n  employees,  but  have  applied  it 
only  to  their  contractors’  employees.  There  seems  to 
je  no  doubt,  furthermore,  that  the  Navy  Department 
has  re-sorted  to  the  subterfuge  of  a  reclassification  to 
avoid  the  raising  of  wages  among  Navy  draftsmen.  Sec¬ 
retary  Daniels’  letter,  dated  Feb.  25,  follows: — Editor.1 

Sir — Referring  to  your  letter  of  Feb.  19,  1919:  Upon 
•eceipt  of  the  award  of  the  Shipbuilding  Labor  Ad¬ 
justment  Board  (Macy  board)  on  Oct.  29,  1918,  the  de¬ 
partment,  under  date  of  Nov.  12,  issued  instructions  to 
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the  navy  yard  -service  to  submit  recommendations  for  h 
readjustment  in  the  pay  of  the  drafting  force,  ba-od 
on  the  above-mentioned  aw’ard.  Upon  receipt  of  th. 
recommendations,  they  were  turned  over  to  a  board  aj)- 
pointed  within  the  department  to  analyze,  reclassify  if 
necessary’,  and  submit  final  recommendation  in  each  in¬ 
dividual  case.  This  board  submitted  its  report  to  tin 
department  Jan.  17,  1919.  and  under  date  of  Fell.  }, 
1919.  the  department  issued  instructions  to  the  several 
bureaus  in  the  department  concerned,  and  to  the  nav\ 
yard  service,  to  make  certain  revisions  in  their  original 
recommendations  as  to  the  readjustment  in  the  i)a\ 
of  the  drafting  force  recommended  by  said  board,  and 
to  then  immediately  put  into  effect  the  increases. 

It  is  believed  at  this  time  that  the  readjustment  under 
the  Shipbuilding  Labor  Adjustment  Board  award  ha> 
l)een  effected  throughout  the  service. 

Josephus  Daniels. 

Washington,  D.  C.  Secretary  of  the  Navy. 


Letting  Road  Contracts  in  Long  Stretches 

Sir — I  desire  to  express  my  approval  of  your  editorial 
of  Mar.  1.3.  1919,  entitled  “Letting  Road  Contracts  in 
Long  Stretches.’’  The  thoughts  expressed  bear  out  the 
conclusions  1  have  drawn  from  a  three-year  inten¬ 
sive  -study’  of  the  methods  of  highwa.v  construction. 
The  argument  as  it  has  come  home  to  me  runs  about 
as  follows: 

The  road  building  ahead  of  us  is  probably  the  biggest 
con-struction  job  that  this  country  has  ever  had.  The 
roads  must  b3  produced,  not  only  in  quantity,  but 
quickly;  and  they  must  be  built  better  than  ever  before. 
They  must  be  manufactured  as  a  standard  product,  as 
other  commodities  are  manufactured. 

Road  building,  from  now  on,  must  be  considered  an 
industry  and,  as  such,  will  require  large  capital,  large 
plants,  large  organizations  and  able  men.  The  writer 
believes  that  the  organizations,  the  capital  and  the  men 
all  will  be  forthcoming  just  as  -soon  as  the  various 
states,  counties  and  the  Federal  Government  realize  that 
the  contracting  must  be  done  in  a  much  bigger  way 
lhan  heretofore. 

Contr.actors,  in  assembling  their  plants,  have  hereto¬ 
fore  purchased  individual  machines  instead  of  a  co¬ 
ordinated  group  of  machines  that  might  be  assembled 
into  what  we  may  call  a  road-manufacturing  plant, 
where  each  machine  is  designed  or  selected  as  an  in¬ 
tegral  part  of  the  plant  instead  of  an  independent  piece 
of  apparatus.  In  the  past  one  of  the  chief  errors  has 
been  an  unbalancing  as  among  the  capacities  of  the  va¬ 
rious  elements  of  the  plant.  A  mixer  of  large  capacity, 
for  example,  has  been  idle  for  lack  of  material,  due 
either  to  inadequate  transportation  facilities  or  to  in¬ 
adequate  handling  devices  or  storage  at  the  receiving 
point.  In  other  words,  the  plant  has  been  unbalanced 
— uncoordinated. 

It  is  a  simple  matter  to  lay  out  a  plant  that  will  enable 
the  contractor  to  work  his  concrete  mixers  to  capacity 
and  to  keep  every  one  of  the  machines  working  effi¬ 
ciently’,  but  that  requires  an  investment  of  from  $100,- 
000  to  $150,000.  Such  a  plant  will  have  a  capacity  of 
15  to  20  miles  per  season.  A  road  job  five  miles  long, 
to  be  efficiently  handled,  however — handled  so  that 
each  machine  element  works  continuously  at  full  capac¬ 
ity — will  require  the  same  amount  of  equipment. 
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The  contractor  should  charge  oflf  at  least  SSi*",  of 
his  investment  per  annum,  to  take  care  of  deprecia¬ 
tion.  interest  and  repairs.  In  other  words,  a  fully 
equipped  contractor  has  a  plant  overhead  to  carry  of 
to  $50,000  per  annum.  It  is  not  reasonable  to 
charge  this  against  a  few  miles  of  road.  It  should  be 
charged  against  just  as  many  miles  as  it  is  possible 
for  that  plant  to  turn  out  in  a  full  season’s  work. 
With  a  contract  for  only  five  miles  of  road,  however, 
the  contractor  needs  to  procure  at  least  two,  and  per¬ 
haps  three,  more  contracts  during  a  season  in  order  to 
be  succes.sful.  But  if  he  were  given  one  contract  for 
15  or  20  miles  of  continuous  road,  he  would  not  suffer 
the  delay  of  moving  the  plant  from  one  job  to  another, 
nor  delays  in  procuring  additional  contracts.  His  en¬ 
tire  thought  and  energy  would  be  concentrated  on  one 
job. 

Contractors,  in  an  endeavor  to  hold  down  their  in¬ 
vestments,  instead  of  purchasing  a  complete  plant,  often 
sublet  parts  of  the  work.  But  the  investment  in  equip- 
n'ent  is  there  just  the  same,  and  somebody  must  pay 
for  it. 

Another  element  favoring  the  large,  coordinated 
plant  lies  in  the  fact  that  there  is  no  branch  of  construc¬ 
tion  work  that  can  be  so  nearly  standardized  as  road 
building.  The  building  of  one  mile  of  road  of  any  kind 
cannot  differ  much  from  the  building  of  any  other  mile 
of  the  same  kind  of  road.  The  plant  is  a  standard  one ; 
no  fear  that  it  must  be  disposed  of  when  one  job  is 
finished,  for  it  can  be  used  just  as  economically  on  the 
next  job.  In  this,  road  plants  differ  from  the  plants 
required  for  the  construction  of  buildings,  bridges,  dams 
and  other  classes  of  work  which  must  be  planned  differ¬ 
ently  each  time  to  meet  special  conditions. 

Again,  a  desirable  class  of  workers  soon  to  be  available 
may  best  be  employed  in  handling  plant,  rather  than  in 
doing  manual  work.  It  has  been  urged  that  road  build¬ 
ing  should  immediately  go  forward  to  give  employment 
to  the  men  of  our  returning  armies.  It  is  submitted, 
however,  that  our  boys  are  not  coming  home  with  any 
idea  of  doing  pick-and-shovel  or  wheelbarrow  work.  The 
days  of  hod  carrying  are  over.  These  men  have  been 
highly  trained  in  organization  and  cooperation.  The 
war  has  been  won  largely  by  machinery,  and  our  armies 
have  been  trained  to  handle  and  to  care  for  that  ma¬ 
chinery. 

Even  if  a  soldier  were  a  common  laborer  before  he 
went  away,  he  is  coming  home  with  a  broader  vision  of 
things,  with  more  ambition,  a  better  education  and  a 
desire — even  a  demand — for  a  better  class  of  employ¬ 
ment  than  he  left  behind.  In  short,  the  men  returning 
from  abroad  will  be  exactly  the  sort  of  men  that  we 
shall  need  in  a  large  contracting  organization,  handling 
large  machinery  installations. 

Furthermore,  common  labor  is  becoming  ever  scarcer 
and  more  uncertain.  Fortunately,  well  designed  plants 
require  comparatively  few  men,  and  may  be  expected  to 
go  far  toward  stabilizing  the  road-building  industry 
by  improving  the  class  of  labor  employed  and  reducing 
the  labor  turnover. 

On  the  other  hand,  because  it  is  impossible  to  use 
properly  coordinated  plants  on  the  short  sections  in 
which  the  work  has  been  let  in  the  past,  the  present 
price  of  hard-paved  roads  undoubtedly  is  higher  than 
it  should  be.  Ultimately,  the  use  of  proper  plants  will 
reduce  the  cost  of  the  roads,  just  as  large  factories. 


running  on  quantity  production,  reduce  the  cost  of  any 
other  commodity. 

When  engineers  and  contractors  come  to  realize  the 
possibilities  of  well  coordinated  plants,  they  un¬ 
doubtedly  will  plan  their  work  accordingly.  Contracts 
w’ill  be  let  earlier,  so  that  construction  may  start  as 
soon  as  the  frost  is  out  of  the  ground  in  the  spring. 
Contracts  will  be  for  longer  stretches  of  road,  so  that 
the  plant  w’ill  continue  in  operation  until  stopped  by 
had  weather  in  the  fall. 

Road  building  on  a  large  scale  is  undoubtedly  a  busi¬ 
ness  to  engage  the  attention  of  large  capital  and  cap¬ 
able  organizations.  Let  those  engineers  who  have  a 
large  mileage  of  roads  to  build  award  the  contracts  for 
a  few  large  sections,  rather  than  for  a  number  of  short 
•sections  as  in  the  past,  and  there  is  no  doubt  that 
more  of  the  contractors  w'ho  have  been  engaged  in  big 
work  along  other  lines  will  be  attracted  to  the  new 
field.  William  Orp, 

Manager,  Paving  Department,  Lakewood  Engineering 

Company. 

Cleveland,  Ohio. 

Would  Use  French  as  International 
Language  for  Engineers 

Sir — I  have  read  with  much  interest  the  letter  in 
your  issue  of  F.eb.  27,  p.  442  entitled  “International 
Language  for  Modern  Engineers,”  as  well  as  certain 
other  articles  on  technical  publicity.  Either  of  these 
subjects  alone  is  of  the  greatest  importance  to  the 
modern  engineer  and  the  engineering  profession,  but 
they  are  at  bottom  really  closely  inter-related,  as  the 
latter  can  be  realized  or  obtained  in  its  most  compre¬ 
hensive  and  broadest  scope  only  through  the  former. 

The  writer  of  the  article  referred  to  seems  to  possess 
a  full  realization  of  the  importance  of  an  international 
language  for  modem  engineers,  but,  as  he  says,  is 
probably  too  prejudiced,  on  account  of  his  position  as 
chairman  of  the  propaganda  committee  of  the  Esper¬ 
anto  Association  of  North  America. 

The  necessity  of  technical  publicity  is  being  more  and 
more  fully  realized  every  day.  As  a  result  we  have  the 
recent  remarkable  advance  in  the  growth  and  activi¬ 
ties  of  local  societies.  Also,  as  noted  in  your  issue  of 
Feb.  27,  p.  439,  a  leading  consulting  civil  engineer,  L. 
P.  Wolff,  proposed  that  the  American  Society  should 
set  aside  $10,000  annually  for  publicity  work;  $50,000 
to  be  paid  to  five  writers  to  furnish  engineering  articles 
for  the  daily  and  Sunday  papers,  the  balance  for  ex¬ 
penses  of  inaugurating  and  maintaining  the  work. 

Why  not  adopt  French  as  the  international  language? 
It  seems  the  logical  one.  Already  it  is  the  international 
diplomatic  tongue — why  not  the  international  engineer¬ 
ing  tongue?  Not  only  is  it  the  ea.siest  to  learn,  but,  in 
addition,  the  majority  of  engineers  already  have  a  good 
foundation  in  French  or  in  Latin — which  is  very 
similar  to  French — or  perhaps  in  both,  as  both  these 
languages  are  in  the  curricula  of  most  high  and  pre¬ 
paratory  schools  and  engineering  courses  of  most  tech¬ 
nical  institutions  and  universities.  To  cite  my  own  ca.se 
as  a  typical  example — in  private  school  it  was  ordained 
that  I  study  both  French  and  Latin  as  a  necessary 
preparation  for  whatever  might  follow;  in  high  school 
both  were  in  the  curriculum  and  had  to  be  pursued;  at, 
college  it  was  a  choice  among  French,  Spanish  and  Ger¬ 
man  in  the  department  of  civil  engineering.  French 


lieinpr  by  far  the  choice  of  the  largest  number;  and, 
lastly,  at  the  Military  Academy  at  VV^est  Point  French 
was  compulsory. 

One  requisite  in  obtaining  publicity  is  very  aptly 
expressed  in  an  editorial  in  the  issue  referred  to  above 
(Feb.  27),  p.  407,  entitle<l,  “How  to  Get  Local  Publicity.” 
It  is  this:  “In  the  la.st  analysis  actual  flesh-and-hlood 
contact  must  be  made.  The  more  human  it  is  the  better 
the  result.”  This  is  a  true  premi.se.  and  the  logical 
deduction  is  that  the  best  way  to  get  widespread  or  in¬ 
ternational  jmblicity  is  through  the  French  language, 
the  language  of  the  country  which  is  the  very  soul  of 
the  “flesh-and-blood  contact”  of  nations  today.  France 
exerts  a  powerful  influence  over  the  minds  and  lives  of 
miPions  of  men  of  many  different  nations  who  have 
fought  on  her  soil.  The  French  language  already  has  a 
big  impetus  in  other  countries  through  the  words  and 
phrases  of  everyday  life  brought  back  by  returning 
soldiers  and  perpetuated  in  songs  and  poems  both  on 
and  off  the  stage. 

h^urthermore,  tendencies  seem,  to  indicate  a  further 
growth  in  the  study  and  teaching  of  the  French  lan¬ 
guage  in  the  future.  I  hope  that  every  one  interested  in 
the  use  or  adoption  of  an  international  language  for 
engineers  will  seriously  consider  the  advantages  and 
merits  of  the  French  language. 

Wiu.iAM  A.  Callaway, 

Second  Lieutenant,  Corps  of  Engineers,  United  States 
Army. 

Camp  A.  A.  Humphreys,  V.rginia. 


Defines  Rijfht-Hand  Door  and  Comments  on 
Concrete  Floor  Finish 

Sir — I  read  Mr.  Conrad’s  letter  in  your  i.ssue  of  Jan. 
23,  1919,  p.  201,  on  how  to  determine  the  hand  of  a 
door,  and  thought  that  it  would  be  answered  quickly  and 
in  a  practical  manner.  However,  there  has  been  .so 
much  delay  in  answering  the  question,  and  the  one  given 
in  your  i.ssue  of  Mar.  6,  p.  48.5,  is  so  unsatisfactory, 
that  I  am  going  to  give  my  definition  of  a  right-  and 
left-hand  door.  I  hesitate  somewhat  to  write  to  your 
paper,  ina.«much  as  I  am  a  member  of  the  B.  M.  &  P.  I. 
U.,  and  al.so  because  I  read  in  a  recent  issue  of  your 
paper  that  the  “outstanding  characteristic  of  union 
labor  is  selfishness” — which  goes  rather  against  the 
grain. 

Place  yourself  .squarely  in  front  of  the  door  of  the 
room  you  are  about  to  enter.  If  the  door  swings  around 
to  the  left  and  away  from  you  it  is  a  left-hand  door. 
If  the  door  .swings  around  to  the  right  aw.ay  from  you 
it  is  a  right-hand  door.  If  the  door  opens  toward  you 
and  then  swings  to  the  left  it  is  a  left-hand  reverse; 
if  the  door  opens  toward  you  and  sw’ings  to  the  right 
it  is  a  right-hand  reverse.  A  left-hand  door  and  a 
right-hand  reverse  door  de.scribe  the  same  thing. 

The  writer  has  had  charge  of  .several  structures  and 
at  no  time  has  he  failed  to  compare  correctly  in  re¬ 
spect  to  the  hand  of  doors  when  listing  hardware  for 
the  interior  trim  of  a  building.  I  trust  this  explanation 
will  be  sufficiently  lucid  to  aid  Mr.  Conrad  in  his  per¬ 
plexity. 

The  article  by  William  McGinnis  in  the  i.ssue  of  Mar. 
fi,  p.  477,  was  hardly  a  finished  treatise  on  cement 
finish.  I  refer  to  the  article  as  a  whole,  but  in  particu¬ 
lar  to  the  indefiniteness  of  the  treatment  of  the  concrete 
with  acid.  No  mention  was  made  of  the  thorough  re¬ 


moval  of  this  nece.ssary  before  the  application  of  grniit 
and  cement— or  was  it  taken  for  granted?  One  of  the 
most  difficult  things  to  do  in  concrete  work  is  to  applv 
cement  finish  on  a  concrete  sub-base  that  has  been 
placed  for  some  days.  I  do  not  take  exception  to  the 
method  of  screeding  described,  but  do  believe  the  projjpr 
amount  of  detail  was  omitted. 

Thomas  P.  Morrlssky. 

Springfield,  Mass. 


Some  Additional  Approximate  Formulas 
for  Structural  Work 

Sir — In  your  issue  of  Mar.  13,  1919,  p.  .534.  you 
published  an  interesting  article  entitled  “Approximate 
Formulas  Useful  in  Structural  Design,”  by  R.  Fleming. 
The  following  formulas,  similar  in  character  to  those 
in  Mr.  Fleming’s  article,  have  been  very  useful  and  I 
send  them  to  you  in  the  hope  that  they  may  prove 
helpful  to  other  engineers. 

Approximate  Weipht  of  Angles — Multiply  the  sum  of 
the  wndtlis  of  the  legs  in  inches  by  the  thickness  in 
thirty-seconds  of  an  inch.  Divide  the  result  by  10. 
Thus,  for  a  4  X  3  X  2-in.  angle,  (4  3)  12  =  81 

The  weight  in  pounds  per  foot  is  8.4. 

Approximate  Strength  of  Crane  Chain,  Safety  Far- 
tnr  4 — Square  the  size  of  chain  in  eighths  of  an  inch. 
Divide  the  result  by  10.  The  an.swer  will  be  in  ton.s. 
For  example,  a  three-quarter  chain  is  six-eighths  thick, 
and  6  X  6  —  36.  The  chain  is  capable  of  carrying 
3.6  tons. 

Resisting  Moment  of  a  Row  of  Rivets  About  Its 
Center  of  Gravity — Number  each  rivet  con.secutively, 
beginning  with  1.  Add  the.se  numbers  together  and 
multiply  by  the  stress  S  on  the  outermost  rivet.  If  the 
spacing  of  rivets  is  3  in.,  the  product  will  give  accurately 
the  moment  of  the  row.  For  any  other  uniform  .spacing, 
divide  by  3  and  multiply  by  the  given  spacing,  Thu.s, 
for  a  row  of  five  rivets,  .spaced  4  in.  on  centers,  and 
having  the  outer  rivet  stre.ssed  to  2000  lb.,  the  moment 
in  inch-pounds  is 

(1  -f  2  -I-  3  +  4  f  5)  X  2000  = 

3* 

40,000  inch-pounds, 

Harry  K.  Ellis, 

Assistant  Engineer,  Bureau  of  Highways. 

Philadelphia,  Penn. 


Wages  Small  Part  of  Ship-Operating  Cost 
According  to  J  H,  Rosseter,  director  of  operations. 
United  States  Shipping  Board,  there  is  an  entirely 
wrong  impression  abroad  regarding  the  effect  of  high 
wages  for  seamen  on  the  cost  of  operating  American 
ships.  As  is  well  known.  United  States  laws  require  a 
higher  wage  scale  on  ships  under  American  registrj' 
than  do  the  laws  of  any  other  country.  Mr.  Ro.ssetev. 
however,  points  out  that  under  conditions  now  prevail¬ 
ing  wages  con.stitute  only  of  all  ship-operating  co.st.-=. 
so  that  a  large  percentage  of  increase  in  wages  will 
have  only  a  small  effect  on  total  operations.  He  stated 
that  at  present  it  costs  $500,000  more  to  construct  a 
10,000-ton  cargo  carrier  on  this  aide  of  the  Atlantic 
than  on  the  other  aide.  In  this  case,  the  American- 
built  steamer  has  a  capital  charge  of  $6600  per  month 
more  than  the  European-built  vessel,  whereas  the  total 
w'age  cost  of  operating  the  boat  is  only  $4000  a  month. 
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Hints  for  the  Contractor 


inquiry  by  the  editor.  Mr.  Jenks  comments  as  fol¬ 
lows: 

“The  results  were  rather  surprising.  It  was  expected 
that  the  unfrozen  rope  would  show  a  much  larger  break¬ 
ing  strain,  comparatively.  .A.s  soon,  however,  as  pull 
began  to  be  exerted  on  the  frozen  rope  the  frost 

particles  began  to  break  up. 
After  the  rope  had  broken, 
the  portion  under  stress  was 
absolutely  clear  of  frost, 
although  in  the  splices, 
where  the  strain  was  on  the 
double,  the  rope  was  still 
somewhat  stiff  from  frost, 
and  the  ends  of  the  tucks 
were  completely  frozen.  Be¬ 
tween  pulling  centers  there 
was  practically  only  a  damp 
rope  at  the  time  of  rupture. 
The  pull  had  not  only 
broken  the  frost  crystals, 
but  the  heat  generated  by 
the  friction  in  the  strain 
and  breaking  of  the  rope 
However,  despite  the  showing 
made  by  the  tests,  everyone  who  has  handled  frozen  rope 
knows  that  it  cannot  be  a.s  easily  handled  or  run  as 
freely  over  sheaves  or  used  as  well  over  capstans,  and 
that  it  is  much  more  difficult  to  secure.  These  facta 
alone  constitute  good  reasons  for  proto^’ting  rope  from 
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sure*  was  U86(i.  it  was 
neces.sary  to  construct  the 
sump  outside  the  cast-iron 
tube,  and  air  had  to  be  used. 

The  concrete  was  placed  un¬ 
der  a  pressure  of  about  11 
lb.,  and  when  the  air  was 
taken  off  it  was  found  that 
the  pressure  had  made  the 
concrete  so  porous  that  un¬ 
der  atmospheric  pressure 
the  water  in  places  came 
through  in  fine  needle 
streams.  After  discussing 
several  methods  of  water¬ 
proofing,  it  was  decided  to 
try  out  a  simple  expedient  at  first.  If  this  had  not 
been  successful  a  more  elaborate  process  would  have 
been  necessary.  The  chamber  was  again  put  under  air 
pressure.  The  walls  of  the  chamber  were  then  liberally 
swabbed  or  painted  with  a  thick  grout  mixed  of  the 
consistency  of  about  one  bag  of  cement  to  half  a  bucket 
of  water.  The  air  pressure  forced  the  grout  into  the 
holes  and  closed  them  up.  The  air  was  again  reduced 
to  normal  and  places  were  noted  through  which  the  water 
still  leaked.  These  were  marked  and  later  the  pressure 
was  again  put  on,  the  holes  being  fed  with  the  grout 
until  they  were  completely  stopped  up.  When  the 
pressure  was  again  reduced  to  normal  it  was  found 
that  the  process  was  entirely  successful  and  the  chamber 
was  as  dry  as  a  bone. 


Concrete  Sewer  Pipe  Transported 
by  Rolling  to  Place 

By  L.  McLaren  Hunter 

Ottawa.  Canada 

IN  THE  construction  of  the  Rideau  Interceptor,  the 
work  of  conveying  the  concrete  pipe  from  the  point 
where  the  pipe  contractors  had  dumped  them  caused 


Tests  of  Frozen  Rope  Indicate  Slight 
Loss  of  Strength 

A  RECENT  test  indicates  that  being  frozen  does  not, 
as  has  been  generally  believed,  greatly  lessen  the 
breaking  strength  of  fiber  rope.  Four  specimens  were 
cut  from  a  3-in.  manila  rope.  All  were  spliced  at  each 
end  with  an  8-in.  splice.  The  length  between  the  splices 
was  6  ft.  Two  specimens  were  soaked  in  water  for 
45  min.,  then  exposed  to  an  18°  temperature  from  5:  30 
p.m.  to  9 : 30  a.m.  Both  were  stiff  with  frost  when 
te.sted.  The  other  two  specimens  were  kept  unfrozen. 
Elongation,  at  50%,  IJ  in.,  and  at  80%,  2  in.,  was 
the  same  in  all  specimens.  The  breaking  strains  were, 
for  the  frozen  rope  10,000  lb.  and  10,900  lb.,  and  for 
the  unfrozen  rope  11,000  lb.,  and  11,300  pounds. 

This  experiment  was  conducted  by  Fred  A.  Jenks, 
Plymouth  Cordage  Co.,  Plymouth,  Mass.,  to  answer  an 
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ROLLING  SOLVED  PROBLEM  OF  TRANSPORTING  PIPE 


delayn  and  entailed  great  expense.  At  first  a  track  was 
built  and  a  light  carriage  made.  This  was  drawn  by 
a  horse  to  the  derrick,  but  the  lifting  and  laying  of 
track  always  delayc-l  the  work  of  pipe  laying  for  sev¬ 
eral  days. 

The  difficulty  was  overcome  by  providing  two  tem¬ 
plets,  as  shown  by  sketch,  which  were  inserted  in  the 
pipe,  each  section  of  which  averaged  3700  lb.,  and 
tightened  by  wooden  wedges.  Through  the  center  was 
a  2-in.  steel  spindle  which  protruded  about  9  in.  at 
each  end. 

A  team  was  hitched  to  this  and  the  pipe  was  drawn 
to  the  job  like  a  large  roller.  With  this  device  there 
were  no  delays  in  pipe  laying. 

('are  was  taken  to  see  that  the  pipe  met  no  obstruc¬ 
tions  on  the  path,  and  apparently  they  suffered  no 
damage ’by  the  o|)eration. 


Turntable  Mounting  Extends  Reach  of 
Stiffleg  Derricks 

Tower  derricks  used  by  the  Foundation  Co.  in  its 
New  Orleans  shipyard  have  an  ingenious  turntable 
mounting,  by  which  a  derrick  of  given  length  of  boom 
commands  a  larger  area.  It  is  shown  by  the  drawing. 

The  derricks  themselves  are  standard  machines  made 
by  the  Edward  F.  Terry  Mfg.  (3o.  They  are  set  on 
wooden  towers  32  ft.  square,  ranging  from  35  to  48  ft.  in 
height,  in  order  to  bring  the  derrick 
step  above  the  deck  level  of  the  ship; 
the  48-ft.  towers  are  near  the  head  of 
the  ways  where  the  ship  is  highest 
above  ground.  The  derricks  have  a  ca¬ 
pacity  of  five  tons  at  76-ft.  radius,  or 
15  tons  at  45-  ft.  radius.  A  timber  base 
frame  carries  mast,  stifflegs  and  en¬ 
gine.  This  frame  bears  through  four 
wheels  on  a  circular  track  rail  resting 
on  the  tower  top,  and  the  derrick  can 
thus  be  turned  to  face  in  any  direction. 

The  mast  of  the  derrick  centers  over 
any  one  of  the  corner  posts  of  the 
tower,  when  the  frame  is  swung  to 
proper  position.  On  top  of  each  of 
the  four  posts  is  a  heavy  bearing  block, 
steel  shod,  and  the  mast  can  be  brought 
to  bear  on  this  block  by  means  of  a 
screw  jack  fastened  in  the  derrick  base 
frame.  Two  other  screw  jacks  at  the 
rear  ends  of  the  sills  transmit  any  up¬ 
lift  to  the  tower  posts.  A  steel  hook¬ 
shaped  fitting  attached  to  each  bear¬ 
ing  block  projects  inward  over  the 
the  turntable  and  prevents  its  lifting. 

By  turning  down  the  screw  jack  in¬ 
to  a  socket  in  the  top  of  the  bearing 
block,  the  mast  is  given  firm  support 
and  the  turntable  locked  in  position. 

The  derricks  at  the  New  Orleans 
yard  have  75-ft.  booms,  but  through 
the  arrangement  described  they  are 
enabled  to  command  an  area  of  about 
100  ft.  in  radius. 


II.SIN(5  .\EW  ORI.KANS'  TRr('K-.MOl!NTKD  MIXKU 

often  piled  against  the  open  end  of  the  bins  to  increase 
their  capacity.  One  man  standing  on  the  truck  places 
the  stone,  sand,  cement,  and  the  water  in  the  mixer, 
which  he  dumps  over  the  end  of  the  truck  as  each  batch 
is  mixed.  The  outfit  is  owned  by  the  Department  of 
Public  Property. 
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TOWER  DERRICK  WITH  TURNTABLE  MOUNTING  HAS  100- FOOT  EFFECTIVK 
REACH  WITH  75-FOOT  BOOM 


News  of  the  Week 


New  York,  March  27,  1919 


\merican  Society  Convention 
to  Be  Held  June  17-20 

The  annual  convention  of  the  Amer- 
itan  Society  of  Civil  Enprineers  will  be 
held  this  year  in  St.  Paul-Minneapolis 
.June  17--0,  according  to  decision  by 
the  Board  of  Direction.  The  last  Juno 
convention  was  held  in  Pittsburgh  in 
1916,  the  St.  Paul-Minneapolis  mooting 
scheduled  for  June  12-16,  1917,  having 
k-en  indefinitely  postponed  on  account 
of  war  conditions. 

The  committee  of  the  board  in  charge 
of  arranjjements  consists  of  W.  L.  Dar- 
linp,  K.  E.  Wall  and  Charles  Warren 
Hunt.  The  local  convention  committee 
consists  of  the  following  members: 
W.  C.  Armstrong,  Frederic  H.  Bass, 
R.  B.  C.  Bement,  F.  W.  Cappelen,  Oscar 
Claussen,  William  de  la  Barre,  F.  E. 
Hou.se,  W.  H.  Hoyt,  W.  N.  Jones,  F.  C. 
Shenehon,  Horace  E.  Stevens,  Howard 
H  Stevens,  P.  E.  Thian,  W.  T.  Walker, 
George  L.  Wilson,  L.  P.  Wolff,  R.  D. 
Thomas.  _ 

Railroad  Conatruction  Work 
Stopped 

By  order  of  the  Railroad  Adminis¬ 
tration,  all  new  railroad  work  in  the 
way  of  betterments,  additions  or  new 
lines  will  be  held  up,  owing  to  the  fail¬ 
ure  of  Congress  to  provide  the  necessary 
funds.  Only  such  construction  is  to  go 
ahead  as  is  necessary  to  insure  safety 
or  to  protect  contracts  already  entered 
into. 


Knjfineers  Discuss  Plans  for 
Vehicular  Tunnel 

Size  and  Design  of  Prnpoaed  Hudson 
River  Tube  are  Unprecedented 
and  Suggest  Many  Difficulties 

Plana  for  the  proposed  vehicular 
tunnel  under  the  Hudson  River  at  New 
V  ork  City  were  discussed  at  a  meeting 
of  the  American  S«)cioty  of  Civil  Engi¬ 
neers  Mar.  19.  The  society  has  seldom 
held  a  session  at  which  greater  inter¬ 
est  was  manifested.  While  several  dif¬ 
ferent  designs  were  described,  the  main 
interest  centered  around  the  one 
adopted  over  a  year  ago  by  the  New 
York  and  New  Jersey  Bridge  and  Tun¬ 
nel  Commission.  Arguments  both  for 
and  against  this  design  were  advanced, 
and  the  great  number  of  uncertain  con¬ 
ditions  to  be  met,  due  to  the  unpre¬ 
cedented  size  of  the  tube  and  of  the 
shield  to  be  used,  were  brought  out  by 
expert  tunnel  men, 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment: 

Engineering  Societies  Em¬ 
ployment  Bureau;  secretary,  29 
West  39th  St.,  New  York  City. 

American  Association  of  En¬ 
gineers,  29  So.  La  Salle  St.,  Chi¬ 
cago.  Service  to  members  only, 
but  Army  or  Navy  engineers  in 
uniform  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  discharge. 

Engineers’  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  Engineers'  Club,  67 
Post  St.,  San  h'rancisco.  Only 
applications  by  mail  or  w'ire  will 
be  considered. 


The  state  Recon¬ 
struction  Commission,  to  which  Gov¬ 
ernor  Smith  of  New  York  is  referring 
such  projects,  assisted  by  an  advisory 
committee  of  engineers  nominated  by 
the  Engineering  Council,  had  held  a 
public  hearing  on  the  project  Mar.  12 
and  several  of  the  engineer  committee 
were  present  at  the  meeting  of  the  so¬ 
ciety  Mar.  19. 

The  plans,  which  were  adopted  by  the 
tunnel  commission,  are  for  a  tunnel  42 
ft.  in  diameter,  to  be  built  according  to 
novel  methods  originated  and  patented 
by  John  F.  O’Rourke.  As  described  by 
Mr.  O’Rourke  in  Engineering  Newe- 
Itecord  of  Mar.  21,  1918,  p.  663,  the 
tunnel  is  to  be  driven  with  a  shield  hav¬ 
ing  its  face  divided  by  horizontal  parti¬ 
tions  into  separate  compartments  in 
which  different  pressures  of  compressed 
air  are  carried,  according  to  the  hydro¬ 
static  pressure  in  the  earth  penetrated. 
The  tunnel  is  to  be  lined  with  precast 
include  all  the  War  Department  has  concrete  blocks  instead  of  cast-iron 
definitely  decided  to  dispose  of.  Others  segments,  and  is  to  have  the  space  back 
may  be  sold  later.  The  13  are:  Camp  of  the  shield  filled  with  gravel  blown 
Beauregard,  Louisiana;  Bowie,  Texas;  in  by  compressed  air,  instead  of  the 
Colt,  Pennsylvania;  Hancock,  Georgia;  usual  grout  filling.  The  O’Rourke 
Kendrick,  New  Jersey;  Logan,  Texas;  plans  have  been  approved  by  Gen. 
Polk,  North  Carolina;  Sevier,  South  George  W.  Goethals,  consulting  engi- 
Carolina;  North  Camp  Jackson,  South  neer  to  the  New  York  and  New  Jersey 
Carolina;  Shelby,  Mississippi;  Sheridan,  Bridge  and  Tunnel  Commission. 
Alabama;  Wadsworth,  South  Carolina,  Some  of  the  questions  which  must 
and  Wheeler,  Georgia.  be  settled  before  the  practicability  of 

Division  storehouses  and  the  utilities  the  large-diameter  tunnel  can  be 
serving  the  storehouse  area  are  ex-  affirmed  were  stated  by  Paul  G. 
cepted  from  sale.  Brown  in  his  remarks  at  the  Civil  Engi- 

Tentative  bids  have  been  received  neers’  meeting  as  follows: 
from  the  State  of  Louisiana  for  Camp  Can  a  tunnel  such  as  this  proposed  be 


In  the  general  cut  in  the 
United  States  Employment 
Service  it  has  been  found  neces- 
sary,  officially,  to  abolish  the 
offices  of  the  Professional  and 
Special  Section,  but  it  is  hoped 
that  this  v’ork  may  be  continued 
by  local  interests.  As  mentioned 
in  these  pages  last  week,  the 
Military  Training  Camps  Asso¬ 
ciation  at  Chicago  has  already 
taken  over  the  work  of  the  Pro¬ 
fessional  and  Special  Section 
office  in  that  city. 


National  Chamber  Urses  Private 
Aid  to  Employment  Work 

In  connectic*'  with  the  recent  appeal 
of  the  United  States  Employment  Serv¬ 
ice,  that  communities  and  business  in¬ 
terests  carry  on  the  work,  as  far  as 
possible,  until  such  time  as  adequate 
funds  may  be  provided  by  Congress, 
the  National  Chamber  of  Commerce  of 
the  United  States  has  issued  a  call  to 
commercial  organizations  of  the  coun¬ 
try,  urging  them  to  assist  in  every  way 
possible  in  placing  returning  soldiers 
and  sailors  in  employment. 


640 


ENGINEERING  NEWS-RECORD 


have  aufflcient  strenfirth  to  withstand 
the  thrust  of  such  a  shield? 

Could  premolded  concrete  blocks  of 
the  desifni  sufTfCcsted  be  made  water¬ 
tight? 

Would  premolded  blocks  of  the  de¬ 
sign  suggested  have  sufficient  strength 
to  support  the  tunnel  structure? 

Is  it  possible  to  maintain  compressed 
air  of  several  stages  of  pressure  in  the 
face  of  a  shield? 

Can  a  shield  of  such  size  and  length 
be  kept  to  line  and  grade? 

It  is  a  well  known  fact  that  a  shield, 
If  it  cannot  move  ahead,  will  move 
downward,  and  if  such  a  shield  did  set¬ 
tle,  could  it  ever  be  brought  up  to  grade 
again  with  the  projection  of  the  lower 
part  acting  as  a  cantilever? 

This  shield  is  93  ft.  below  mean  low 
tide  or  20  ft.  lower  than  would  be  neces¬ 
sary  with  a  smaller  tunnel  with  cor¬ 
respondingly  lower  air  pressure.  In 
the  bottom  chamber  through  the  rock 
section  the  “sand  hogs"  would  only 
work  short  hours.  The  shield  could 
move  no  faster  than  the  bottom  cham¬ 
ber.  Would  this  make  the  progress  so 
slow  that  the  cost  would  be  prohibitive? 

Can  any  system  of  concrete  blocks  be 
designed  for  the  North  River  that 
would  be  a  proper  substitute  for  the 
usual  cast-iron  lining? 

Would  the  congestion  of  traffic  at  the 
terminals  due  to  the  concentration  into 
one  tube  prohibit  that  type  of  construc¬ 
tion? 

Would  two  single  tubes,  if  carrying 
two  lines  of  traffic  in  each  direction, 
be  sufficient  for  the  present  traffic 
needs? 

What  units  of  cost  are  used  in  mak¬ 
ing  the  estimate  of  $11,500,000  for 
this  tunnel? 

The  discussion  was  notable  for  the 
number  of  well  known  engineers  ex¬ 
perienced  in  soft-ground  tunnels  who 
participated,  including  J.  Vipond 
Davies,  James  Forgie,  W.  C.  Parmley, 
A.  F.  Byrne  and  Fred  Lavis.  Replies 
to  various  criticisms  of  the  tunnel  de¬ 
sign  were  made  by  John  F.  O’Rourke. 

The  engineers  advising  the  Gov¬ 
ernor’s  reconstruction  commission  have 
recommended  that  the  whole  matter 
of  the  designs  and  estimates  for  the 
Hudson  River  vehicle  tunnel  should  be 
referred  to  a  board  of  engineers  to 
investigate  and  report  as  to  the  best 
plan. 


Kansas  City  Cannot  Make  Ice 

A  proposed  $400,000  bond  issue  to 
provide  money  for  a  municipal  ice  plant 
for  Kansas  City,  Mo.,  has  been  de¬ 
clared  unconstitutional  by  the  Supreme 
Court  of  the  state  on  the  ground  that 
ice-making  is  a  private  enterprise  and 
the  city  cannot  engage  in  private  en¬ 
terprises.  The  decision  was  six  to  one. 
The  dissenting  judge  held  that  ice  is  a 
prime  necessity  in  cities  and  its  manu¬ 
facture  for  the  protection  of  the  health 
of  the  people  is  an  exercise  of  the  police 
power.  There  is  said  to  be  talk  of  an 
application  for  a  rehearing.  E.  M. 
Harber  is  city  counselor  of  Kansas  City, 
f' 


New  President  of  American  Rail¬ 
way  Engineering  Association 
Earl  Stimson,  elected  president  of 
the  American  Railway  Engineering  As¬ 
sociation  at  the  annual  meeting  last 
week  in  Chicago,  was  appointed,  in 
August  last  year,  general  superinten¬ 
dent  maintenance  of  way  and  structures 
of  lines  under  the  jurisdiction  of  the 
Federal  manager  of  the  Baltimore  & 
Ohio  R.R.  Lines  East.  He  received  his 
technical  training  at  the  University  of 


Cincinnati  and  at  Cornell  University. 
In  1896  he  entered  the  service  of  the 
Baltimore  &  Ohio  R.R.  as  a  rodman. 
His  service  has  been  with  the  Balti¬ 
more  &  Ohio  and  affiliated  lines  ever 
since. 

In  1898  he  was  made  assistant  division 
engineer  at  Chillicothe,  Ohio,  and  in 
1901  division  engineer  at  Flora,  Ill. 
Four  years  later  he  was  appointed  en¬ 
gineer  maintenance  of  way  of  the  Bal¬ 
timore  &  Ohio  Southwestern  R.R.,  with 
headquarters  in  Cincinnati.  In  1910  he 
went  to  Baltimore  as  chief  engineer 
maintenance  of  way  of  the  Baltimore 
and  Ohio  R.R.,  succeeding  A.  W. 
Thompson,  who  became  chief  engineer 
and  who  lately  resigned  as  Federal 
manager  of  the  Baltimore  &  Ohio  and 
associated  lines  to  become  president  of 
the  Philadelphia  Co.,  Pittsburgh.  On 
Aug.  1,  1918,  Mr.  Stimson  was  ap¬ 
pointed  general  superintendent  main¬ 
tenance  of  way  and  structures  of  the 
Baltimore  &  Ohio  Lines  East. 

Canadian  Budget  Provides  For 
Public  Work 

The  estimates  for  the  financial  year 
1919-20  were  presented  to  the  Canadian 
Hoiise  of  Commons  last  week.  They 
included  unusually  large  appropriations 
for  railways  and  public  works.  Esti¬ 
mated  expenditure  on  capital  account 
by  the  Department  of  Railways  and 
Canals  was  $50396,681,  including  the 
following  items:  Construction  of  and 
betterments  to  the  Canadian  Govern¬ 
ment  Railways,  $11,121,681;  railuray 


Vol.  82,  .\().  i;; 

equipment  and  materials,  $35,000,000- 
Port  Nelson  terminals  of  Hudson  Bay 
Ry.,  $100,000;  construction  of  Welland 
Ship  Canal,  $3,500,000;  and  construc¬ 
tion  and  betterments  of  the  Trent 
Canal,  $1,000,000.  There  are  also  ap¬ 
propriations  of  $30,000,000  for  the 
Government’s  shipbuilding  protrram. 
and  $348,930  for  harbors  and  river-  in 
Ontario.  A  grant  of  $10,000  is  made 
to  the  Canadian  Engineering  Standards 
Association  for  the  promotion  of  uni¬ 
formity  of  standards  in  metals  an<i 
their  products. 


Hurley  Reports  Shipping 
Statistics 

Chairman  E.  N.  Hurley  of  the  United 
States  Shipping  Board  has  released  his 
report  on  a  three  months’  visit  which 
he  has  just  completed  in  Europe,  in¬ 
vestigating  the  present  conditions  in 
the  shipping  industry  of  the  world.  It 
contains  few  facts  or  promises  ft)r 
the  future  of  the  American  shipbuild¬ 
ing  industry.  Largely,  it  is  devoted  to 
statistics  of  shipping  today,  specifically 
outlining  the  prospects  in  the  various 
maritime  countries.  It  finally  urges  the 
necessity  of  the  United  States  having 
a  gross  tonnage  of  7,500,000  to  take 
care  of  its  prospective  foreign  trade, 
but  the  report  gives  no  indication  of 
what  the  policy  of  the  Government  will 
be  with  regard  to  future  shipbuilding 
and  ship  ownership.  A  suggested 
policy  will  probably  be  made  public 
by  Mr.  Hurley  in  a  speech  in  New 
York  Mar.  27. 

Mr.  Hurley  says  that  there  is  a  false 
impression  in  this  country  regarding 
the  importance  on  a  prospective  mer¬ 
chant  marine  of  the  high  wages  re¬ 
quired  to  be  paid  to  seamen  under 
United  States  laws.  He  says  that  not 
only  do  the  leading  shipping  nations  in 
the  world  pay  just  as  high  wages,  but 
that  wages  are  so  small  a  proportion 
of  the  cost  of  operating  a  ship  as  to  make 
them  of  small  effect  on  total  costs. 

The  statistics  on  present  ship  ton¬ 
nage  show  that  the  total  oceangoing 
tonnage  of  the  world  in  1914  was  41,- 
295,000  gross  tons.  Today  similar  fig¬ 
ures  are  37,100,000  gross  tons,  the  net 
loss  of  over  4,000,000  being  due  to  the 
destruction  of  much  more  than  that 
plus  the  increase  due  to  production  of 
ships  during  the  four  years  of  war. 
The  falling  off  of  normal  increase  by 
new  construction  which  would  have  con¬ 
tinued  had  the  pre-war  rate  stood  would 
amount  to  about  12,000,000  gross  tons, 
so  that  there  is  today  a  shortage  of 
16,000,000  gross  tons.  In  August,  1914, 
the  United  States  seagoing  merchant 
marine,  600  gross  tons  and  over,  in¬ 
cluded  624  steamers  of  1,758,465  gross 
tens  and  837  sailing  vessels  and 
schooner  barges  of  947,852  gross  tons, 
making  the  grand  total  of  1490  sea¬ 
going  merchant  vessels  of  2,706.317 
gross  tons.  In  November,  1918,  the 
steam  merchant  marine  had  increased 
to  1366  vessels  of  4,685,253  gross 
tons  and  the  sailing  vessels  and 
schooner  barges  had  decreased  to  747 
vessels  of  829,917  gross  tons,  mak- 
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ing  the  grand  total  2113  seagoing  ves¬ 
sels  of  5,616,180  gross  tons.  This  does 
not  include  the  seized  enemy  vessels, 
which  at  the  end  of  the  war  averaged 
88  vessels  of  562,006  gross  tons,  of 
which  number  81  are  of  646,210  gross 
ton,  steamers,  and  seven  of  16,796  gross 
tons  were  sailing  vessels.  The  total 
construction  in  the  United  States  added 
to  the  merchant  marine  during  the  war 
amounted  to  876  vessels  of  2,941,846 
jrross  tons. 


Railroads  Now  Can  Cooperate  in 
Local  Improvements 

Although  issued  Dec.  30,  1918,  the 
Railroad  Administration  order  per¬ 
mitting  the  railroads  to  cooperate  in  lo¬ 
cal  improvements  does  not  seem  to  have 
had  wide  circulation,  because  a  num¬ 
ber  of  municipal  authorities  have  re¬ 
cently  written  to  Washington  saying 
that  local  municipal  projects  were  be¬ 
ing  held  up  because  the  railroads  re¬ 
fused  to  assume  their  proportion  of  the 
cost.  Circular  No.  44,  issued  by  the 
United  States  Railroad  Administration 
July  29,  1918,  permitted  the  railroads 
to  refrain  from  cooperating  in  local 
improvements  other  than  those  of  im¬ 
perative  necessity.  This  order  has  now 
been  set  aside,  and  such  joint  action  on 
improvements  should  now  be  taken  up 
by  local  municipal  authorities  in  co¬ 
operation  with  the  railroads,  just  as 
they  were  before  the  war. 


No  Freight  Rate  Reduction  on 
Building  Material 

Freight  rates  on  building  material 
will  not  be  reduced,  according  to  an 
official  statement  of  the  Railroad  Ad¬ 
ministration  which  reads  as  follows: 

“Various  inquiries  have  been  received 
as  to  whether  the  Railroad  Administra¬ 
tion  contemplates  a  reduction  in  freight 
rates  on  materials  used  in  construction 
of  buildings,  and  therefore  it  becomes 
important  to  make  it  clear  that  no  such 
reductions  are  in  contemplation.  The 
Railroad  Administration  is,  however, 
giving  consideration  to  the  question  of 
making  reduced  rates  on  crushed  rock, 
stone,  sand,  and  gravel  for  road  con¬ 
struction  when  consigned  to  and  the 
freight  thereon  is  paid  by  a  Federal, 
State,  county,  parish,  or  township 
government.  Before  the  matter  can  or 
will  be  definitely  determined  it  is  in¬ 
tended  to  ascertain  what,  if  any,  reduc¬ 
tion  necessary  to  establish  a  stable 
price  will  be  made  in  the  price  by 
those  producing  and  supplying  the 
materials.” 


Highway  Bond  Issue  for  $30,- 
000,000  Vetoed  in  Arizona 

A  bill  clearing  the  way  for  a  $30,- 
000,000  bond  issue  for  constructing 
roads  in  Arizona  has  been  vetoed  by  the 
Governor.  The  bill  provided  for  a  high¬ 
way  commission  of  five  members,  and 
the  objection  of  the  Governor  to  this 
form  of  supervision  is  given  as  the 
reason  for  the  veto. 


Ocean  Undermines  Concrete  Pier 
at  Redondo  Beach,  California 
The  outer  portion  of  the  concrete 
pleasure  pier  at  Redondo  Beach,  Cali¬ 
fornia,  collapsed  during  a  heavy  wind¬ 
storm  on  the  night  of  Mar.  6.  This 
pier,  which  was  fully  described  in 
Engineering  News  of  Sept.  14,  1916, 
p.  618,  is  in  the  form  of  a  triangle  ex¬ 


bottom  slopes  are  very  deep  compared 
with  the  gradient  of  the  surrounding 
ocean  floor.  There  was  a  terrific  under¬ 
tow  following  the  storm,  and  it  is 
thought  that  possibly  the  canon  banks 
were  affected  by  this  action.  The  re- 
inforced-concrete  piles  varied  from  20 
to  85  ft.  in  length;  it  is  not  known  just 
how  deep  was  their  penetration,  al- 


DAMAGED  OUTER  END  OP  REDONDO  BEACH  PIER  SHOWING  CODLAPSBD 
FLOOR  WHERE  PILING  WAS  WASHED  OUT 
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PLAN  SHOWS  PART  OF  PIER  tVHICH  FAILED 


tending  out  a  distance  of  practically 
600  ft.  into  the  Pacific  Ocean.  The 
two  legs,  each  about  40  ft.  wide,  tie  into 
the  outshore  platform,  which  is  about 
160  X  200  ft.  in 
plan.  The  struc¬ 
ture  was  of  rein- 
forced-concrete  gir¬ 
der  and  slab  con¬ 
struction  supported 
on  reinforced  -  con¬ 
crete  piles  which 
were  jetted  into 
place.  It  carried  a 
sun  parlor,  an  ob¬ 
servation  tower 
and  other  appurte¬ 
nances. 

As  shown  on  the 
diagram  herewith, 
a  large  part  of 
the  outer  section  was  washed  away. 
At  the  present  time,  the  failure  of 
the  pier  is  attributed  to  an  un¬ 
usual  undertow  washing  the  sand 
away  from  the  piling.  The  end  of 
the  pier  terminates  at  the  head  of 
a  submarine  canon  whose  side  and 


though  it  is  thought  that  at  the  outer 
edge  it  was  about  26  feet. 

The  City  of  Redondo  is  planning  to 
repair  the  pier  and  has  employed  W. 
K.  Barnard  of  Los  Angeles  to  investi¬ 
gate  the  extent  and  cause  of  the 
damage. 


Oregon  Passes  Highway  Bond  Is¬ 
sue  for  Ten  Million  Dollars 

By  utilizing  an  emergency  provision, 
the  legislature  of  Oregon,  with  the  ap¬ 
proval  of  the  governor,  has  eliminated 
the  necessity  of  putting  to  the  vote  of 
the  people  the  measure  providing  for  a 
bond  issue  of  $10,000,000  for  highway 
purposes. 


This  amount  of  money,  which  is  thus 
made  immediately  available,  when  com¬ 
bined  with  the  Federal  aid  to  be  re¬ 
ceived  in  the  next  two  years  and  a 
portion  of  the  $5,000,000  bond  issue 
now  being  planned  by  the  rmonstruc- 
tion  committee  of  the  legislature,  will 
provide  a  large  amount  of  money  for 
highway  work  in  the  state  during  the 
coming  year. 
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Exhibit  of  Army  Personnel  Work 
To  Be  Shown 

Methods  developed  by  the  Commit¬ 
tee  on  Classification  of  Personnel  in 
the  United  States  Army  will  be  shown 
at  an  exhibit  at  the  Enpineering  So¬ 
cieties  Bldg.,  29  West  39th  St.,  New 
York  City,  Apr.  1-12,  under  the 
auspices  of  the  National  Association  of 
Corporation  Schools,  the  American  So¬ 
ciety  of  Civil  Flngineers,  the  American 
Institute  of  Mining  and  Metallurgical 
F]ngineer8,  the  American  Society  of 
Mechanical  Engineers,  and  the  Ameri¬ 
can  Institute  of  Electrical  Engineers. 

The  exhibit  consists  of  a  collection  of 
wall  charts,  forms,  photographs  and 
models  showing  how  the  Army  finds  out 
what  men  can  do  best  and  how  it  uses 
that  information;  how  soldiers  are 
t>-ade  tested,  and  how  officers  are  rated 
and  fitted  into  place;  how  the  work  is 
checked  and  supervised,  and  its  re¬ 
sults  in  the  war.  The  exhibit  was  shown 
for  several  weeks  at  Washington,  where 
it  excited  so  much  interest  that,  in  re¬ 
sponse  to  many  requests,  the  Adjutant 
General  consented  to  its  display  in  other 
cities.  Two  commissioned  officers  ac¬ 
company  the  exhibit  to  explain  its 
features. 


Los  Angeles  Wants  To  Sell 
Cement  Mill 

The  first  and  only  municipal  port- 
land  cement  mill  is  now  being  offered 
for  sale,  as  has  been  noted  in  several 
of  the  advertising  pages  of  this  jour¬ 
nal.  This  is  the  Monolith  mill  built 
in  1908  by  the  City  of  Los  Angeles, 
Calif.,  for  the  manufacture  of  cement 
to  be  used  in  the  mammoth  Los  Angeles 
aqueduct.  The  plant  is  situated  117 
miles  north  of  Los  Angeles,  and  in¬ 
cludes  contiguous  and  almost  inex¬ 
haustible  deposits  of  clay  and  lime¬ 
stone.  The  city  has  been  in  doubt  for 
some  time  as  to  its  disposition,  but 
finally  has  decided  that  it  cannot  enter 
into  commercial  competition  in  the  pro¬ 
duction  of  cement  and  that  the  mill  is 
much  too  large  for  the  needs  of  its  own 
construction. 

The  mill  is  notable  because  it  was 
utilized  in  the  production  of  a  tufa 
cement,  using  a  volcanic  deposit  in  close 
proximity  to  the  mill.  This  blended 
i-ement  required  additions  to  the  mill, 
so  that  today  it  has  a  capacity  for  a 
blended  cement  of  about  1500  barrels. 


Urges  United  Port  of  New  York 

In  a  paper  read  before  the  Society  of 
Terminal  Engineers  Mar.  18,  A.  T. 
Skougor,  engineer  of  the  Chile  Explo¬ 
ration  Co.  of  New  York,  proposed  a 
plan  for  a  united  port  of  New  York 
and  New  Jersey  which  contained  some 
features  not  hitherto  included  in  simi¬ 
lar  projects.  Mr.  Skougor’s  prelimi¬ 
nary  contention  is  that  a  new  state 
should  be  formed  out  of  the  districts 
immediately  contributing  to  the  port  of 
New  York,  with  the  idea  of  furnishing 
one  government  and  unified  aims  for  the 
development  of  the  port.  He  asserts 
I  hat  joint  action  will  never  amount  to 


much.  He  urges  that  after  such  a  state 
has  been  formed  some  engineer  of  na¬ 
tional  reputation  be  selected  to  plan, 
tlesign  and  construct  the  port,  having 
a  free  hand  to  select  his  staff,  and  that 
the  port  once  having  been  developed, 
a  Governor  be  appointed  who  will  have 
full  control  of  its  administration. 

In  the  design  of  this  new  port  all 
efforts  should  be  concentrated  to  di¬ 
vert  from  Manhattan  Island  all  of  the 
freight  not  essential  to  .Manhattan,  and 
that  Manhattan  shore  should  be  used 
mainly  as  a  passenger  steamship  port. 


Engineers  Will  Discuss  Federal 
Public  Works  Department 

The  Engineering  Council  through  its 
National  Service  Committee  has  sent 
out  invitations  to  152  representative 
engineering  societies  of  the  United 
States,  requesting  the  selection  of  dele¬ 
gates  to  attend  a  national  conference 
on  the  establishment  of  a  Federal  de¬ 
partment  of  public  works.  The  con¬ 
ference  is  to  be  held  in  Chicago,  Apr. 
23-25. 

With  the  invitation  there  has  been 
sent  to  each  society  a  general  plan  of 
organization  for  the  conference  and  a 
statement  of  some  of  the  principal 
questions  which  the  conference  will  have 
to  consider.  It  is  requested  that  the 
societies  take  up  these  questions  and, 
if  they  so  desire,  vote  upon  them,  prior 
to  the  conference. 

The  calling  of  this  conference  fol¬ 
lows  close  on  the  action  of  the  Engi¬ 
neering  Council  on  Feb.  20,  1919,  ad¬ 
vocating  the  establishment  by  Con¬ 
gress  of  a  department  of  public  works 
and  urging  engineers  in  all  branches 
of  the  profession  to  use  their  influence 
to  arouse  public  opinion  so  that  the  im¬ 
portance  to  the  national  welfare  of 
such  a  department  may  be  understood. 


State  Utilities  Commission  the 
Proper  Agent 

The  State  Supreme  Court  of  Kansas 
has  ruled  that  the  Public  Utilities 
Commission  of  the  state  is  the  proper 
means  of  compelling  a  utility  company 
to  give  sufficient  and  efficient  service. 
The  decision  was  rendered  in  a  suit 
brought  by  the  City  of  Parsons  against 
the  Parsons  Water-Supply  &  Power  Co. 
to  obtain  the  appointment  of  a  receiver 
on  the  plea  that  the  company  had 
violated  its  franchise  by  not  furnishing 
water  in  sufficient  quantity  and  with 
sufficient  pressure.  The  Supreme  Court 
denied  the  application  for  a  receiver 
and  held  that  the  courts  will  not  de¬ 
cree  specific  performance  so  long  as  the 
proper  remedy  is  offered  through  ap¬ 
peal  to  the  Public  Utilities  Commission. 


News  Item  on  Appropriation  for 
Federal  Aid  Corrected 

Through  an  error,  a  news  item  an¬ 
nouncing  the  passage  of  the  Federal- 
aid  highway  appropriation  for  $200,- 
000,000,  which  was  published  in  Engi¬ 
neering  News-Record  Feb.  27,  p.  446, 
was  reprinted  in  the  issue  of  Mar.  20, 
p.  592 


Civil  Service  Examinations 

For  United  States  Civil  Service  ex. 
aminations  listed  below,  apply  to  I  nited 
States  Civil  Service  Commission.  Wash- 
ington,  D.  C.,  or  to  any  local  office  of 
the  commission,  for  form  1312. 

United  States.  —  Senior  highway 
bridge  engineers,  Apr.  1,  Bureau  of 
Public  Roads,  Department  of  Agricul¬ 
ture,  Washington,  D.  C.  Grade  1  (ex¬ 
amination  percentage  above  70)  $2400 
to  $2700  per  year;  Grade  2  (percentage 
above  80)  $2800  to  $3000  per  year; 
Grade  3  (percentage  above  90) 
to  $3500  per  year.  File  application  be¬ 
fore  Apr.  1. 

United  States. — Engineer-d  rafts  man , 
Apr.  22,  $1500  to  $1800  per  year.  File 
application  before  Apr.  22. 

United  States. — Transitman,  $100  to 
$125  per  month,  and  surveyor,  $12.')  to 
$200  per  month.  Mar.  26-27  and  Apr, 
23-24.  File  applications  in  time  to  ar¬ 
range  for  examination  at  place  selected 
by  applicant. 


Engineering  Societies 


Calendar 


Annual  Meetings 


NATIONAL  FIRE  PROTECTION  AS¬ 
SOCIATION  ;  87  Milk  St..  Bo.ston, 
Mass. ;  May  6-8.  Ottawa.  Can. 

AMERICAN  ASSOCIATION  OF  EN¬ 
GINEERS,  29  S.  LaSalle  St.,  Chi¬ 
cago:  May  13-14,  Chicago. 

AMERICAN  SOCIETY  OF  CIVIL  EN¬ 
GINEERS  ;  29  W.  39th  St..  New 
York :  June  17-20,  St.  Paul-Min- 
neapolis. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS  :  University  of  Penn¬ 
sylvania,  Philadeiphia ;  June  24- 
27.  Atlantic  City. 


The  Albany  Society  of  Civil  En¬ 
gineers  will  hold  a  meeting  Mar.  27  at 
which  R.  E.  Brooks,  district  manager 
for  the  Koehring  Machine  Co.,  will 
speak  on  “Modem  Methods  of  Handling 
Material,”  with  special  reference  to 
economy.  The  lecture  will  be  illustrated 
by  motion  pictures. 

The  Engineers’  Society  of  Milwaukee 
held  its  regular  monthly  meeting  Mar. 
19  under  the  auspices  of  the  Milwaukee 
Section  of  the  American  Society  of  Re¬ 
frigerating  Engineers.  J.  R-  Matson, 
of  Chicago,  spoke  on  “The  Use  of  Syn¬ 
chronous  Motors  with  Ammonia  Com¬ 
pressors.”  Duncan  Watson,  M.  I.  E.  E., 
alderman  of  London,  England,  and 
chairman  of  the  Joint  Conference  on 
Electrical  Undertakings  of  Greater 
London,  addressed  the  meeting. 
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The  Engineers’  Club  of  St.  Louis  held 
a  joint  meeting  Mar.  19  under  the  aus¬ 
pices  of  the  St.  Louis  Association  of 
Members  of  the  American  Society  of 
Civil  Engineers,  at  which  Lieut.  Col. 
F.  C.  .lonah,  FZngineers,  U.  S.  A.,  pre¬ 
viously  chief  engineer  of  the  Depart¬ 
ment  of  Light  Railways,  American  Ex- 
peiiitionary  Forces,  and  now  chief  en¬ 
gineer  of  the  St.  Louis-San  Francisco 
and  the  Missouri.  Kansas  &  Texas  Rys., 
spoke  on  the  “Construction  of  Light 
Railways  in  France.” 

The  UUh  Society  of  Engineers  held 
its  monthly  meeting  Mar.  19.  The  fol¬ 
lowing  papers  were  presented:  “Recent 
Improvements  in  Steam  Prime  Movers,” 
by  Prof.  E.  H.  Beckstrand;  “Modern  In¬ 
ternal  Combustion  Engines,”  by  Prof. 
A.  L.  Taylor;  and  “Water-Wheel  De¬ 
velopment,”  by  L.  M.  Pharis,  hydraulic 
engineer,  Utah  Power  and  Light  Co. 
Calvin  W.  Rice,  secretary  of  the  Amer¬ 
ican  Society  of  Mechanical  Engineers, 
will  address  the  society  Apr.  7. 

The  Engineers’  Club  of  Philadelphia 
will  hold  an  informal  meeting  Apr.  9 
at  which  Roland  L.  Cummins,  of  the 
Packard  Motor  Car  Co.,  will  give  a 
demonstration  of  the  Liberty  motor. 
The  method  of  manufacturing  Liberty 
motors  will  be  illustrated  by  motion 
pictures.  The  regular  monthly  meeting 
will  be  held  Apr.  15  and  will  be  ad¬ 
dressed  by  S.  M.  Swaab  on  “Main  In¬ 
terchange  Station  Under  the  City  Hall, 
Philadelphia  Subway  System”;  the  ad¬ 
dress  will  deal  with  unique  construction 
methods  made  necessary  by  conditions 
imposing  exceptional  difficulties.  A 
special  meeting  will  be  held  Apr.  23  at 
which  Aithur  J.  Baldwin,  vice-president 
of  the  McGraw-Hill  Co.,  Inc.,  will  pre¬ 
sent  an  illustrated  paper  entitled  “The 
Devastated  Area  and  Its  Reconstruc¬ 
tion.”  Mr.  Baldwin  was  a  member  of 
a  party  of  technical  and  business  paper 
editors  and  publishers  who  were  in¬ 
vited  by  the  British  Ministry  of  In¬ 
formation,  as  its  guests,  to  visit  Europe. 

The  .American  Water- Works  Associa¬ 
tion's  nomination  committee  has  made 
the  following  nomirf+ions  for  office, 
which  are  now  being  voted  on  by  mail: 
President,  Carleton  E.  Davis,  chief  of 
the  Bureau  of  Water,  Philadelphia; 
vice-president,  Capt.  M.  L.  Worrell,  Q. 
M.  C.,  U.  S.  A.,  in  charge  of  utilities  at 
Camp  Hancock,  Georgia;  treasurer, 
James  M.  Caird,  W.  H.  Randall,  su¬ 
perintendent  of  maintenance  of  the 
Water  Department  of  Toronto,  Ont., 
and  F.  C.  Jordan,  secretary  of  the 
Water  Co.  of  Indianapolis,  Ind.,  are  the 
nominees  for  trustees. 

The  Vermont  Society  of  Engineers 
was  addressed  by  Maj.  Gen.  Clarence 
R.  Edwards,  commander  of  the  North¬ 
eastern  Department,  U.  S.  A.,  at  the 
annual  meeting  held  at  Burlington 
Mar.  12.  John  K.  Hooper,  meteorologist 
of  the  United  States  Weather  Bureau 
station  at  Burlington,  read  a  paper  on 
"Rainfall  in  Vermont  in  1918”  and 
Charles  H.  Pierce,  district  engineer. 


United  States  Geological  Survey,  Bos¬ 
ton,  read  an  illustrated  paper  on 
“St!  earn  Gaging  in  Vermont.”  Officers 
were  elected  for  the  ensuing  year  as 
follows:  President,  C.  F.  Purinton, 
Burlington;  vice-president,  F.  D.  Den¬ 
ison,  St.  Albans;  secretary,  G.  A.  Read, 
Montpelier. 

The  Indiana  Society  of  Sanitary  En¬ 
gineers  elected  the  following  officers  at 
the  annual  meeting  in  Terre  Haute, 
Mar.  12:  President,  William  J.  Wool- 
ley;  vice-president,  E.  Kanney;  secre¬ 
tary-treasurer,  Claude  McElwaine. 

The  Ann  .Arbor  Engineers’  Club 
elected  the  following  officers  at  the 
regular  meeting  Mar.  13:  President, 
George  H.  Sandenburgh;  vice-president, 
Robert  Norris;  secretary-treasurer,  F. 
Leslie  Feiner. 

The  Rochester  Engineering  Society 
was  addressed  Mar.  14  by  Le  Grand 
Brown,  who  delivered  an  illustrated  lec¬ 
ture  on  “California.”  Miss  Kate 
Gleason  was  the  speaker  at  the  lunch¬ 
eon  Mar.  17.  Leon  R.  Brown,  New 
York  State  Railways,  addressed  the 
meeting  Mar.  21  on  “Taking  Soundings 
in  the  Niagara  River.”  The  meeting 
Mar.  28  will  be  addressed  by  H.  A. 
Winne,  of  the  General  Electric  Co.,  on' 
“Electric  Furnaces.” 


Personal  Notes 


A.  A.  Matthews,  formerly  chief 
engineer  of  the  St.  Louis  Southwestern 
R.R.  of  Texas,  has  been  appointed  chief 
engineer  of  the  group  of  railroads  in 
the  Southwestern  region  comprising  the 
St.  Louis  Southwestern  R.R.,  the  St. 
Louis  Southwestern  R.R.  of  Texas,  the 
Eastern  Texas  R.R.,  the  Dallas  Ter¬ 
minal  Railroad  and  Union  Depot,  the 
Southern  Illinois  and  Missouri  Bridge 
and  Louisiana  and  Arkansas  Railroad. 

George  C.  D.  Lenth,  for  the 
past  eight  months  general  superintend¬ 
ent  for  the  M.  J.  Corboy  Co.,  on  the 
construction  of  a  sewer  system  and 
water-supply  at  Camp  Henry  Knox, 
Kentucky,  has  returned  to  his  former 
position  as  assistant  chief  engineer  of 
the  Board  of  Local  Improvements, 
Chicago. 

Lieut.  F.  E.  S  c  h  n  e  p  f  e.  Con¬ 
struction  Division,  U.  S.  A.,  has  re¬ 
ceived  his  discharge  from  the  service 
and  is  now  associated  with  the  Lime 
Association  as  district  engineer  of  the 
Southeastern  District,  with  headquar¬ 
ters  in  Washington,  D.  C. 

A.  M.  Kramer,  field  engineer, 
Portland  Cement  Association,  for  west¬ 
ern  New  York,  has  resigned  to  become 
affiliated  with  the  Universal  Portland 
Cement  Co.,  with  office  in  Pittsburgh. 

Lieut  Adolf  Hinrichs,  En¬ 
gineers,  U.  S.  A.,  has  received  his  dis¬ 
charge  from  the  service  and  has  become 
secretary  of  the  Woodbury  Service, 


Inc.,  appraisal  and  production  engi¬ 
neers,  New  York  City. 

Frederick  Williams,  jun¬ 
ior  engineer,  Wilmington,  N.  C.,  has 
been  transferred  to  the  United  States 
Engineer  Office,  Third  District,  New' 
York  City. 

Col.  Sidney  B.  Williamson, 
55th  Engineers,  U.  S.  A.,  returned  to 
this  country  Mar.  20  and  has  received 
his  discharge  from  the  service.  He  will 
resume  his  work  as  consulting  construc¬ 
tion  engineer  for  Guggenheim  Brothers. 

Capt.  John  K.  Flick,  Engi¬ 
neers,  U.  S.  A.,  assistant  to  the  Con¬ 
structing  Quartermaster,  Curtis  Bay 
Ordnance  Depot,  has  been  discharged 
and  has  become  associated  with  Arthur 
Farmer,  under  the  firm  name  of  Far¬ 
mer  &  Flick,  engineers  and  contractors, 
15  East  Fayette  St.,  Baltimore. 

Edwin  B.  Burchard,  Office  of 
United  States  Geological  Survey,  in 
Albany,  has  been  transferred  to  the 
station  at  Ames,  Iowa,  where  he  will 
work  in  cooperation  with  the  Iowa 
State  Highway  Department  and  the 
State  Agricultural  College. 

P.  H.  W  I T  h  I  N  G  T  o  N,  A.  B.  Rob¬ 
erts  and  G.  Otis  Wright  have  become 
associated  under  the  firm  name  of  the 
Withington- Roberts- Wright  Co.,  engi¬ 
neers,  with  main  offices  in  the  Swet- 
land  Building,  Cleveland.  Branch  of¬ 
fices  are  located  in  Boston,  New  York, 
Baltimore  and  Chicago. 

William  H.  Cushman  has 
left  the  service  of  the  Hydraulic  Con¬ 
struction  Co.,  Watertown,  N.  Y.,  and 
has  opened  offices  in  the  Flower  Build¬ 
ing,  as  a  consulting  hydraulic  engineer. 

Lieut.  Col.  William  C. 
Sherman,  Corps  of  Engineers, 
U.  S.  A.,  who  is  an  aviator  and  has  been 
connected  with  the  air  service  for  some 
time,  has  been  detailed  as  chief  of  Air 
Service  Training,  which  will  include 
heavier-than-air  training  at  the  ground 
schools  and  flying  fields  under  Brig. 
Gen.  William  Mitchell. 

Lieut.  W.  G.  Sloan,  49th  Engi¬ 
neers,  U.  S.  A.,  stationed  at  general 
headquarters  in  France,  has  received 
his  discharge  from  the  service  and  has 
returned  to  his  position  as  representa¬ 
tive  of  the  Irrigation  Division,  Bureau 
of  Public  Roads,  United  States  Depart¬ 
ment  of  Agriculture,  for  Idaho  and 
Eastern  Oregon,  with  headquarters  at 
Boise. 

J.  Wendell  Moulton,  Office 
of  United  States  Geological  Survey  in 
Boston,  has  been  transferred  to  the 
office  in  Albany,  N.  Y.,  replacing  Ed¬ 
win  B.  Burchard,  transferred  to  Ames, 
Iowa,  as  noted  elsewhere. 

Warren  G.  Swenson,  consult¬ 
ing  engineer,  of  Pocatello,  Idaho,  has 
been  appointed  State  Engineer  of 
Idaho.  After  his  graduation  in  civil 
engineering  from  the  Utah  Agricul¬ 
tural  ColUgra  in  1903,  he  entered  the 
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st*rvic«‘  »»f  the  Utah  Kx|H.‘rinient  Sta* 
tioii,  in  ctiarKf  of  lii'lii  opt-riitiuna  and 
irrigation  f‘X|>(‘nnu‘iits.  Later  he  Im‘- 
4'ame  conneeteil  with  the  United  States 
Ueclaniation  Survey  an<l  afterwards 
s«*rved  as  engineer  of  the  Telluride 
'I'ower  Co.  In  1!>07  he  l>e4'anie  asso¬ 
ciated  with  the  Beaver  River  l’4)wer 
C<i.  in  rhurKv  of  hydraulic  etiKineeriiiK 
and  construction,  afterwards  entfattiiiK 
in  private  practice,  tIurinK  which  he 
has  specialized  in  water-power  and 
irriiration  work. 

C  A  P  T.  C.  K.  H  I  c  K  o  K,  Knufineers, 
U.  S.  A.,  wIhi  received  his  *lischarjft‘ 
from  the  service  Jan.  1  and  is  now  city 
enjrineer  of  Alameda,  Calif.,  has  be4*n 
appointetl  major  in  the  KiiKini'ers’  Re¬ 
serve  Corps. 

T.  N.  Jai'oh,  civil  entfineer  and 
specialist  in  land  drainu^e  and  flood- 
prevention  work,  Kast  St.  Louis,  111., 
has  taken  ofllces  in  the  Boatmen’s  Bank 
Building.  St.  Louis,  Mu. 

G  K  o  K  G  K  M  o  A  u  K,  Wau.seon,  Ohio, 
has  Ikhmi  appointed  city  enjiineer  of 
Grand  Haven,  Mich. 

W.  S.  Moor  e,  formerly  city  eiiKi- 
net‘r  of  Grand  Rapids,  Mich.,  has  b«*- 
come  assiH'iatcd  with  the  Simplex  Mf^* 
Co.,  of  Bethlehem,  Penn. 

M  A  J.  K.  C.  Grant,  Construction 
Division,  U.  S.  A.,  has  n*ceivetl  his 
dischuritx'  and  has  returned  to  Dayton, 
Ohio,  where  he  has  become  a  membt'r 
tf  the  firm  of  Frank  Hill  Smith,  Inc., 
engineers.  Before  entering  the  Army, 
.1  .-\pril,  1917,  as  a  captain  of  engi- 
'.  ers,  he  was  division  engineer  for  the 
.  i'ami  Conservancy  District,  with  head- 
(juarters  in  Dayton. 

.Maj.  K.  1.  Wheeler,  Corps  of 
F.ngineers,  U.  S.  A.,  has  been  dis¬ 
charged  from  military  service  anti  has 
rt'turned  tt»  Cleveland  to  rt'sume  his 
duties  as  assistant  engineer  with  Col. 
D.  W.  Lockwood,  Corps  of  Knginwrs, 
in  charge  of  the  river  ami  harlwr  dis¬ 
trict,  embracing  the  lake  shore  of  Ohio 
from  Toledo  to  Conneaut.  During  the 
past  year  ami  a  half  Major  Wheeler 
has  bt>en  constructing  quartermaster  at 
Camp  Johnston,  Florida,  and  Camp 
.'Shelby,  Mississippi,  prt'vious  to  which 
he  was  in  chargi'  of  the  construction 
of  roads  at  Camp  Sheridan,  Alabama. 

J.  K.  Wilson,  of  Grand  Rapids, 
Mich.,  has  become  fiehl  engini'er.  Uni¬ 
versal  Portland  Cement  Co.,  with  head¬ 
quarters  in  Chicago. 

Cai’T.  a.  C.  Nell,  Construction 
Division,  U.  S.  A.,  in  charge  of  the 
purchase  of  power  and  mechanical 
et|uipment  in  the  Construction  Di¬ 
vision,  has  received  his  tlischarge  fronv 
the  service  and  has  lieen  appointed 
Chicago  district  manager  for  the  Lea- 
Courtenay  Co.  and  the  Schutte  &  Koert- 
ing  Co.  Captain  Nell  was  formerly 
connected  with  the  Allis-Chalmers  Man¬ 
ufacturing  Company. 

Ira  W.  McConnell,  formerly 
w’orks  manager  and  assistant  general 
manager,  American  International  Ship- 


huiltling  Corporation  at  the  Hog  Island 
shipyard,  has  become  vice-president  of 
the  Dwight  P.  Robinson  &  Co.,  Inc., 
constructing  and  consulting  engineers, 
of  New  York  City.  After  his  gradu¬ 
ation  from  ('ornell  University,  in  civil 
engineering,  in  1897  he  served  two 
years  as  instructor  and  was  afterward 
professor  of  civil  engineering  at  the 
Missouri  School  of  Mines.  He  later 
Itecame  connected  with  the  United 
States  Reclamation  Service  in  charge 
of  work  on  stweral  projects,  including 
the  Uncompahgre  project  and  the 
Gunnison  tunnel.  In  1909  he  became 
chief  irrigation  engineer  for  J.  G. 
W’hite  &  Co.,  Inc.,  New  York  City,  and 
was  later  appointed  vice-president  and 
general  manager  of  the  Idaho  Irriga¬ 
tion  (\>.  at  Richfield,  Idaho.  In  1912 
he  became  as.sociated  with  Stone  A 
W’ebster  as  a  consultant. 

Walter  Renton  Ingalls, 
for  14  years  editor  of  the  Engineering 
and  Mining  Journul,  McGraw-Hill  Co., 
Inc.,  has  retired  to  reenter  professional 
practice  as  a  consulting  engineer,  with 
ofllces  in  New  York  City.  However, 
he  will  not  sever  his  connection  with 
the  Journal,  hut  will  continue  to  act  as 
consulting  editor  and  will  remain  in 
full  charge  of  recording  the  weekly 
metal  markets,  making  the  quotations 
as  heretofore.  H.  C.  Parmeij:e  becomes 
acting  editor  without  relinquishing  the 
editorship  of  Chemical  and  Metallur¬ 
gical  Engineering,  McGraw-Hill  Co., 
Inc. 

James  W.  R  o  u  t  h,  engineer, 
Rochester  Bureau  of  Municipal  Re¬ 
search,  has  been  appointed  director 
of  the  bureau,  succeeding  Le  Roy  E. 
Snytler,  resigned.  Mr.,  Routh  has  been 
associaUul  with  the  bureau  since  its 
establishment  four  years  ago,  hav¬ 
ing  previously  been  the  principal 
worker  in  the  preliminary  survey  of 
the  local  government.  He  had  also 
lK*en  associated  with  the  New  York 
Bureau  of  Municipal  Research.  He  is 
a  graduate  in  engineering  from  the 
University  of  Minnesota  and  Cornell 
University. 

1).  T.  Black,  for  eight  years  city 
engim>er  of  Welland,  Ont.,  has  been  ap¬ 
pointed  city  engineer  of  Niagara  Falls, 
Ont.,  succeeding  k'rederick  Anderson, 
killed  in  action  in  France. 

D.  H.  F  L  E  M  1  N  G,  assistant  city  en¬ 
gineer  of  St.  Catharines,  Ont.,  has  been 
appointed  town  engineer  of  Owen 
Sound,  Ont. 

W.  L.  Stevenson,  who  from 
April,  1918,  to  the  signing  of  the  armis¬ 
tice,  was  sanitary  engineer  and  assistant 
director  of  the  Department  o^  Health 
and  Sanitation  of  the  United  States 
Shipping  Board,  and  since  then  has 
been  engaged  in  special  work  for  the 
Emergency  Fleet  Corporation,  has  been 
appointed  assistant  chief  engineer  of 
the  Pennsylvania  Department  of 
Health,  w’ith  office  at  Harrisburg.  He 
was  previously  assistant  engineer  in 
charge  of  investigations,  reports,  de¬ 


sign  and  construction  of  intercepting 
sewers  and  sewage-treatment  works  of 
Philadelphia. 

J.  E.  Ferguson  has  opened  ofllces 
in  the  Spitzer  Building,  Toledo,  as  u  con¬ 
sulting  and  contracting  engineer.  Mr. 
Ferguson  was  formerly  general  rnnn- 
ager  of  operation  of  the  American  Steel 
Co.  of  Cuba,  previous  to  which  he  was 
general  superintendent  of  the  Toledo 
Bridge  &  Crane  Co.  of  Toledo,  Ohio. 

C  A  p  T.  C.  F.  Wagner,  Engineers, 
U.  S.  A.,  has  received  his  discharge  from 
the  service  and  has  become  chief  engi- 
neer  for  the  J.  B.  McCrary  Co.,  Atlanta 
Captain  Wagner  was  supervising  con¬ 
structing  quartermaster  of  coast  de¬ 
fenses  and  later  was  officer  in  charge 
of  construction,  Camp  Eustis,  Virginia. 

G.  H.  B  1  8  H  o  P,  of  Atlanta,  has  re¬ 
signed  as  assistant  sanitary  engineer 
of  the  United  States  Public  Health 
Service. 

Maj.  Richard  Messer,  Con- 
.struction  Division,  Maintenance  and  Re¬ 
pair  Branch,  U.  S.  A.,  has  received  his 
discharge  from  the  service  and  has  re¬ 
turned  to  Virginia  as  chief  engineer 
for  the  State  Board  of  Health.  He  had 
charge  of  the  section  having  general  su¬ 
pervision  over  the  operation  of  water- 
supplies,  sewerage  systems  and  treat¬ 
ment  plants  at  cantonments,  camps  and 
other  Army  posts. 


Obituary 


E.  K.  Lovelace,  Cadillac,  Mich., 
district  engineer  on  the  staff  of  the 
State  Highway  Engineer,  died  at  Ann 
Arbor  Mar.  6.  He  was  at  Ann  Arbor 
in  attendance  at  the  university  short 
course  in  highway  engineering. 

Jesse  T.  Vogdes,  chief  engineer 
and  superintendent  of  Fairmount  Park, 
Philadelphia,  for  21  years,  died  in  that 
city  Mar.  18,  at  the  age  of  61.  He  en¬ 
tered  engineering  work  in  1880  and 
became  assistant  engineer  to  General 
Thayer,  who  was  chief  engineer  of 
Fairmount  Park.  The  improvement  of 
34th  St.  in  front  of  the  Zoological  Gar¬ 
dens,  where  the  land  was  formerly  a 
swamp,  was  begun  and  finished  under 
his  direction.  He  also  superintended 
the  construction  of  the  East  River  drive 
from  Lincoln  Monument  to  the  Wissa- 
hickon. 

Harvey  M.  Geer,  consulting  en¬ 
gineer,  Ballston  Spa,  New  York,  died 
in  Troy  March  18.  He  was  graduated 
from  Rensselaer  Polytechnic  Institute 
in  1872,  after  which  he  entered  engi¬ 
neering  work  and  later  became  engaged 
in  contracting.  In  1876  he  became 
assistant  engineer  on  surveys  for  the 
water  commissioner  of  Troy,  and  con¬ 
tinued  in  municipal  work.  He  had 
charge  of  the  construction  of  water- 
supply  systems  in  Johnstown,  N. 
Amsterdam,  N.  Y’.,  Macon,  Ga.,  and 
Westboro.  Mass. 
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Price  of  Steel  LowereJ 

Steel  both  in  mill  and  warehouse  has 
birii  reduced  in  price  as  a  result  of 
,  joint  meeting  of  representotives  of 
tin*  Iron  and  Steel  Institute  and  the  In¬ 
dustrial  Board  of  the  Department  of 
(  onimerce,  Mar.  20.  The  price  of  pij? 
iron  was  lowered  $4.26  per  ton;  steel, 
$7.  at  mill.  The  price  of  iron  ore,  $5.60 
a  ton,  will  remain  the  same.  The  ob¬ 
ject  of  the  decrease  is  partially  to 
icstore  business  and  industry  to  a  peace 
basis. 

The  effect  of  this  drop  is  alreudy 
rellected  by  dealers.  Beams  and  chan¬ 
nels  of  3  to  16  in.,  angles  of  3  to  G  in., 
and  3-in.  tees  have  declined  from  $4.07 
in  New  York  and  Chicago  to  $3.47; 
plates,  from  $4.27  to  $3.67. 

At  the  conclusion  of  the  conference, 
when  the  new  schedule  had  been  made 
public.  Judge  Gary  said,  “It  is  ex¬ 
pected  that  prices  for  1919  will  not  be 
any  lower.”  This  means  that  prospec¬ 
tive  buyers  may  go  ahead  with  their 
projects,  practically  secure  in  the 
knowledge  that  iron  and  steel  prices 
have  been  definitely  fixed  for  this 
season. 

Government  Will  Sell  Accumu¬ 
lated  Stock  of  Copper 

Arrangements  have  been  made  by 
the  War  Department  to  sell  a  stock 
of  approximately  100,000,000  lb.  of 
copper,  which  it  controls,  at  market 
prices,  during  the  next  16  months.  This 
is  the  result  of  an  agreement  with  cop¬ 
per  producers.  The  United  Metal  Sell¬ 
ing  Company,  organized  for  the  pur- 
po.se  by  the  producers,  will  handle  the 
transaction. 

For  the  first  10  months  6,000,000  lb. 
pc'r  month  will  be  sold,  and  thereafter 
10,000,000  lb.  per  month,  until  the  stock 
is  disposed  of.  The  basis  of  the  agree¬ 
ment  is  a  stipulation  that  the  producers 
shall  absorb  the  stock  at  a  rate  equal 
to  10%  of  their  sales.  A  small  amount 
to  cover  the  expense  of  sales  is  paid  to 
the  producers,  and  if  market  conditions 
improve  the  sales  per  month  will  be 
increased.  _ 

Plans  for  Utilizini;  Waste 
Explosives 

When  the  munitions  and  shell-loading 
plants  are  finally  closed,  the  Govern¬ 
ment  will  have  on  its  hands  hundreds 
of  thousands  of  pounds  of  explosives 
consisting  of  scrapped  TNT,  amatol, 
ammonium  nitrate,  etc.  Timothy  D. 
Gleeson  of  New  York,  president  of  the 
Association  of  Practical  Inventors  of 
America,  and  formerly  connected  with 
the  United  States  Ordnance  Depart¬ 
ment  as  supervisor  of  plant  safety  and 
supervisor  of  amatol,  has  suggested  sev¬ 
eral  plana  by  which  these  explosives 
could  be  disposed  of,  and  make  un¬ 
necessary  the  plan  some  are  advocat¬ 
ing— that  they  be  carried  out  to  sea 
and  dumped  into  the  ocean.  Instead  of 
this  wasteful  procedure,  he  suggests 
that  they  should  be  utilized  so  that  con¬ 
tractors,  engineers,  and  farmers  would 
obtain  immediate  benefit. 


For  example,  farm  acreage  in  mead¬ 
ows  might  be  measured  by  blasting  out 
.stumps  and  undergrowth;  new  roads 
might  be  made  in  rocky  regions; 
streams  with  soft  mud  bottoms  might 
be  deepened  by  scientifically  exphnling 
moderate  charges  at  proper  points. 
Along  railroads,  where  slides  of  loose 
rock  or  earth  occur,  these  menaces 
could  be  cheaply  removed  by  these  ex¬ 
plosives,  obtained  at  little  or  no  cost. 
In  many  rivers  and  harbors  are  pro¬ 
jecting  reefs  and  movable  sandbar.s 
that  endanger  navigation.  These  could 
Le  blasted  out  and  removed. 

Argentine-American  Chamber  of 
Commerce  Formed 

Formation  of  an  Argentine-American 
Chamber  of  Commerce  in  New  York 
City,  under  the  auspices  of  the  Cham¬ 
ber  of  Commerce  of  Buenos  Aires,  has 
been  announced  by  Flnrique  Gil,  secre¬ 
tary  of  the  organization.  Its  purpose 
is  to  foster  trade  relations  between  the 
two  countries,  to  encourage  investment 
of  American  money  in  Argentina,  and 
to  serve  as  a  clearing  house  for  all  busi¬ 
ness.  The  membership  will  include  citi¬ 
zens  of  both  countries. 


Business  Notes 


Amplex,  Inc.,  New  York  and  Tokio, 
announce  that  they  will  remove  their 
New  York  office  Apr.  1,  to  the  17th 
floor  of  6-8  West  32d  St.  This  firm 
acts  as  representative  of  American 
manufacturers  in  Japan  and  China. 

W.  J.  Austin,  general  manager  of  the 
Austin  Co.,  industrial  engineers  and 
builders,  Cleveland,  Ohio,  has  just  re¬ 
turned  after  spending  three  months  in 
F’ ranee,  Belgium  and  England.  While 
in  Europe,  Mr.  Austin  and  his  party 
were  guests  of  the  British  Government 
for  a  considerable  time,  visiting  many 
sections  and  interviewing  leaders  of  in¬ 
dustry  in  foreign  countries,  and  he  be¬ 
lieves  that  friendly  conditions  which 
have  resulted  on  account  of  the  war 
have  already  given  American  manu¬ 
facturers  a  good  start  toward  winning 
new  markets  in  F^urope.  In  the  party 
were  J.  K.  Gannett,  export  sales  man¬ 
ager  of  the  Austin  Co.,  and  Alvan  T. 
Fuller,  member  of  the  House  of  Repre¬ 
sentatives  from  Massachusetts. 

The  Chicago  Pneumatic  Tool  Co. 
announces  the  following  changes  in 
office  locations  and  personnel:  The  De¬ 
troit  office  has  been  removed  from  236 
Hancock  Ave.  to  602  Farwell  Bldg.; 
the  Boston  office  has  removed  to  182 
High  St.,  and  is  in  charge  of  F.  S. 
Eggleston;  offices  have  l>een  openad 
with  warehouses  at  Tulsa,  Okla.,  and 
El  Dorado,  Kan.;  J.  I.  Edwards  has 
been  appointed  manager  of  rock  drill 
sales,  succeeding  E.  Ekiund,  recently 
appointed  foreign  representative;  Fred 
H.  Waldron,  formerly  stationed  at 
Minneapolis,  has  been  appointed  man¬ 


ager  of  pneumatic  tool  sales,  with  head¬ 
quarters  in  Chicago,  succeeding  J.  G. 
Osgood,  resigned;  Nelson  B.  Gatch  has 
been  appointed  manager  of  sales  at  the 
Minneapolis  office,  301  Metropolitan 
Bank  Bldg.,  and  J.  K.  Haigh  has  been 
appointed  assistant  district  manager 
of  sales  at  176  F'irst  St.,  San  F'rancisco. 

An  organization,  known  as  the  East¬ 
ern  Paving-Brick  Manufacturers’  Asso¬ 
ciation,  to  advance  the  interests  of 
paving-brick  manufacturers  of  New 
York,  Pennsylvania,  Ohio  and  West 
Virginia,  was  perfected  as  a  result  of 
a  meeting  held  recently  at  Harrisburg, 
Penn. 

The  Associated  Metal  Lath  Manu¬ 
facturers,  who  formerly  had  their  of¬ 
fices  in  the  Swetland  Bldg.,  Cleveland, 
Ohio,  have  decided  to  move  them  to 
Chicago,  111.,  the  former  home  of  Whar¬ 
ton  Clay,  who  has  been  elected  commis¬ 
sioner  of  the  organization. 


Trade  Publications 


“Tarvia  Road  Book”  is  the  title  of  a 
handbook  just  issued  by  the  Barrett  Co. 
for  the  use  of  engineers  who  are  ap¬ 
plying  tarvia  to  their  roads.  It  con¬ 
tains  70  pages,  is  3i  x  6  in.  in  size,  is 
neatly  hound  in  leather  and  consists  of 
tables  useful  to  road  engineers,  to¬ 
gether  with  specifications  for  applying 
tarvia.  Among  the  tables  are:  The 
quantity  of  tarvia  per  mile;  distance 
covered  by  various  tank  capacities; 
weight  per  cubic  yard  of  various  sub¬ 
stances;  spacing  for  covering  material 
in  half-ton  piles;  costs  per  mile  at 
price  per  .square  yard,  and  many  others. 
The  book  will  be  sent,  on  request,  from 
any  of  the  Barrett  Co.’s  offices. 

“Pointers  to  Profits”  is  the  title  of 
a  7  X  10-in.  catalog  of  64  pp.  just  is- 
.sued  by  the  Acme  Motor  Truck  Co.  of 
Cadillac,  Mich.  Descriptions  and  il¬ 
lustrations  of  the  operation  of  motor 
trucks,  with  specifications  for  sizes  from 
one  to  five-ton  capacities,  are  given. 

Collapsible  steel  forms  for  concrete 
culverts  from  13  to  16  in.  to  36  x  46  in. 
in  section  are  described  in  detail  in  a 
24-p.  pamphlet,  9x6  in.,  issued  by  the 
Illinois  Culvert  Form  Co.,  Marseilles, 
Ill. 

The  Union  Iron  Products  Co.,  of 
East  Chicago,  Ind.,  has  issued  a  31  x 
8i  in.,  11-p.  catalog  illustrating  “Wear¬ 
proof”  traffic  direction  signs,  warning 
signs,  metal  highway  markers  and 
street  nameplates.  These  signs  are 
shown  in  colors  and  the  accompanying 
descriptions  give  prices. 

Cutting  and  breaking  asphalt  pave¬ 
ment  and  loosening  frozen  coal  are  two 
emergency  uses  for  tie  tampers  de¬ 
scribed  in  the  new  Ingersoll-Rand  tamp¬ 
ing  outfit  catalog,  which  covers  the 
company’s  outfits  for  track  work. 
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CONSTRUCTION  NEWS 


OF  SPECIAL  INTEREST  TO  ENGINEERS.  CONTRACTORS. BUILDERS 
W)  MANUFACTURERS  OF  ENGINEERING  AND  BUILDING  SUPPUES 


PROPOSALS 


BMb  S«‘p  Rnir. 

Clone  Newn-Uecord 

Apr.  1  RelrlKh.  N.  C . Mar.  20 

Apr.  1  Halt  l..ake  City,  Utah . Mar.  20 

Apr.  1  ItlllliiKn.  Mont . Mar.  20 

Apr.  1  Kanaan  City.  Mo . Mar.  20 

Apr.  2  Khodc  Inland  . Mar.  27 

WATER. WORK S  Apr.  2  Ko,'fd‘’'du^'r«o.  . .  .  Mar.  27 

„  „  Apr.  2  Maaon  City,  la . Mar.  2 

See  Enj.  Apr.  2  MIchliran  . Mar.  27 

Newa-Kecord  Apr.  2  IlarrlnburR.  Ark . Mar.  27 

Apr.  2  Ixinir  Inland  City,  N.  Y. ...Mar.  27 

.Mar.  27  Apr.  2  (loUl  Beach.  Ore . Mar.  13 

Apr.  2  Mlchlftan  . Mar.  IS 

.Mar.  27  Apr.  2  Santa  Ana.  Cal . Mar.  IS 

.Mar.  27  Apr.  2  Bonton.  Mana . Mar.  20 

.Mar.  27  Apr.  2  Uurham.  N.  C . Mar.  20 

Mar  27  Adv.  Mar.  20  and  27. 

27  Apr.'  2  Bamhera.  S.  C . Mar.  20 

.Mar.  IS  Apr.  3  FlemInRton.  N.  J . Mar.  IS 

.Mar  27  Arv.  Mar.  IS  to  27. 

Mar.  27  Apr.  3  New  York . Mar.  20 

27.  Apr.  3  rennnylvanla  . Mar.  27 

Apr.  3  I.amhertvllle.  N.  J . Mar.  27 

Apr.  3  Joneeboro,  Ark . Mar.  27 

Apr.  4  New  York  . Mar.  20 

Apr.  4  New  Hampnhire  . Mar  27 

Apr.  4  North  Platte.  Neb . Mar.  27 

t  Apr.  5  South  Dakota  . Mar.  20 

Mar.  20  Apr.  r>  Tylertown.  Mias . Mar.  20 

Mar.  20  Apr.  7  Moulton.  Alii . Feb.  20 

Mar.  6  Apr.  7  Salem.  N.  J . Mar.  13 

Mar  6  Adv.  Mar.  20  and  27. 

Mar.  27  Apr.  7  San  done.  Cal . Mar.  20 

Mar.  2V  Apr.  7  Waukenha.  Wla . Mar.  27 

Mar.  27  Apr.  7  Camden.  N.  J . Mar.  27 

.Mar.  IS  Apr.  7  Albany.  N.  Y . Mar.  27 

Mar.  27  Apr.  7  Dothan.  Ala . Mar.  27 

Mar.  27  Apr.  7  BreckenrldRe.  Minn . Mar.  27 

Mar.  20  Apr.  7  Wahpeton.  N.  D . Mar.  27 

Apr.  7  Colorado  . Mar.  27 

.Mar.  27  Adv.  Mar.  20  and  Mar.  27. 

Mar.  27  Apr.  3  Mt.  Vernon.  Wanh . Mar.  20 

Apr.  8  Indiana  . Mar.  20 

Apr.  8  Davenport.  Wash . Mar.  27 

Apr.  8  Harlowton.  Mont  . Mar.  27 

BRIDGES  Apr.  8  rtttnburfch.  Pa . Mar.  27 

Apr.  9  Hackennack.  N.  J.  . . Mar.  13 

.Mar.  13  Adv.  Mar.  IS  to  2T. 

■***''■  ?2  Apr.  9  New  .lerney . Mar.  20 

.Mar.  27  Adv.  Mar.  IS  to  27. 

®  Center.  N.  D . Mar.  20 

in  Apr.  9  Providence.  R.  I . Mar.  27 

Adv  Mar.  20  and  27. 

Mar  20  Apr.  9  Ithaca.  N.  Y . Mar.  27 

Mar!  20  Apr.  10  Indiana  . Mar.  20 

Apr.  10  MIddlebourne.  W.  Va . Mar.  20 

Mar.  27  Apr.  10  Nevada  . Mar.  27 

Apr.  11  Jamentown.  N.  D . Mar.  20 

in  Apr.  11  Pennsylvania  . Mar.  27 

.Mar.  13  2Q  27. 

Mar  20  Apr.  11  Ebro.  Minn.  . Mar.  27 

.Feb!  30  Apr.  12  La  Moure.  N.  D . Mar.  27 

Mar.  20  Apr.  14  Johnson  City,  Tenn . Mar.  20 

Apr.  14  Tunica,  Mlaa . Mar.  20 

Mar.  27  Apr.  14  Mlnneapolla.  Minn . Mar.  27 

Apr.  14  Lincoln,  Neb . Mar.  27 

Apr.  16  Billinga.  Mont  . Mar.  20 

STREETS  AND  ROADS  Apr.  I6  Oreenvtlle,  Mlaa . Mar.  13 

Adv.  Mar.  20  and  27. 

Pennaylvanla  . Mar.  0  Apr.  15  St  I^uU.  Mo.  . Mar  20 

Adv.  Mar.  6  to  Mar.  20  Apr.  16  Columbua.  Neb . Mar.  27 

Ix>ckport.  N.  Y . Feb.  0  Apr.  16  Keyeer,  W.  Va . Mar.  27 

Ottawa.  Ont . Feb.  27  Apr.  15  Pawtucket.  R  I . Mar.  27 

Central  Kalla  (Pawtucket  A.pr.  16  Wayne.  Neb . Mar.  27 

P  O  )  R  I^ . Mar.  20  jj  Oandy.  Neb . Mar.  27 

\la?yrand  •.  m";  I?  Apr.  22  spencer.  W.  Va . Mar.  II 

Port  Waahlnirlon.  Wla . Mar.  27 

Elkhorn.  Wla . Mar.  27  RAILWAYS 

Wlaconsin  . Mar.  27 

Camden.  N.  J . Mar.  27  Apr.  8  Pennaylvanla  .......... .Mar.  27 

St.  Paul.  Minn . Mar.  27  Adv.  Mar.  20  and  27. 

Dodaevllle.  Wla  . Mar.  27 

Richland  Center,  Wla . Mar.  27 

l.anceater.  Wla . Mar.  27 

Perryabura.  O . Mar.  27 

Newark.  N.  J . Mar.  27 

Frankfort.  Ky.  . Mar.  27 

North  Hatley,  Que . Mar,  27  Apr. 


Rida 

Cloae 


See  i  :tn: 
NeWH-Ke.'..rd 


Apr.  10  Newport,  Ark. 
Apr.  16  Trenton,  N.  J. 

Adv.  Mar.  27. 


For  Propoaali  Advertised  See  PaftM 
64«70  inclusive 


INDUSTRIAL  WORKS 


Apr.  1  Quebec,  Que.  . . . 
Apr.  1  Sioux  City,  la. 
Apr.  1  Boonville,  Mu.  . 
Apr.  1  Aatorla.  Ore.  .. 
Apr.  6  Richmond,  Va.  . 
Apr.  7  Hartford.  Conn. 
Apr.  7  Brooklyn,  N.  Y. 
Apr.  10  Vancouver,  Va. 
Apr.  14  Brooklyn,  N.  Y. 
Apr.  16  Winnipeg,  Man. 
Apr,  16  Bellair,  Ohio  ., 
Apr.  18  Sheboygan,  Wla. 
May  1  Bratnerd,  Minn. 


SEWERS 


Apr.  1  Peterborough.  Ont.  . . . 

Apr.  1  Ft.  Dodge.  la . 

Apr.  1  Kanaaa  City,  Mo . 

Apr.  2  Toronto.  Ont . 

Apr.  4  Ottawa,  III . 

Apr.  7  Adna.  IVaab . 

Apr.  7  Rawlina,  Va . 

Apr.  7  Stella.  Va . 

Apr.  8  Lewlaburg.  W  Va . 

Adv.  Mar.  IS  t  o  27. 

Apr.  8  Hillaboro.  N.  D . 

Apr.  9  Jelllcoe,  Ont . 

Apr.  10  Clarkaville.  Pa . 

Apr.  11  Holyoke.  Maaa . 

Adv.  Mar.  IS  and  20. 

Apr.  16  Copper  Valley,  Va . 

Apr.  16  Ottawa.  Ont . 

Apr.  22  KIngaton.  N.  Y . 

Adv.  Mar.  20. 

Apr.  22  Toledo.  O . 


FEDERAL  GOVERNMENT  WORK 


Mar.  31  Wall  and  Dock — Spec.  S726 

— ('oddlngton  Point.  R.  I. ..Mar.  27 

Mar.  SI  Coal — Memphia,  Tefin . Feb.  27 

Adv.  Mar.  6  to  Mar.  20. 

Mar.  31  Dredging — Wilmington.  Del.Mar.  6 
Adv.  Mar.  6  to  27. 

Mar.  31  Power  Plant  Improvementa 
— Spec.  3389  —  Penaacola, 

Fla . Mar  IS 

Adv.  Mar.  13. 

Mar.  31  Boathouae — Spec.  3786 — 

Newport.  R.  I .  . Mar,  2e 

Mar.  31  Dredging — Spec.  3597 — Ft. 

Lafayette.  N.  Y . Mar.  20 

Mar.  31  Quay  Wall.  etc.  —  Sp«  c 

3726 — Newport.  R.  I . Mar  .0 

Mar.  81  Cranea  —  Spec.  8794  — 

Alexandria.  V'a . Mar  20 

Apr,  1  Cement— Conneaut  Harbor. 

0 . Mar  13 

Apr.  2  Poat  Office — Honey  Grove. 

T6X  Mar  a 

Apr.  2  Sewer  and  Water  Supply 

— SUpleton.  N.  Y . Mar  IS 

Apr.  4  Poat  Office — Eldorado.  Kan.  Mar  6 
Apr.  4  Bear  Trap  Leavea— CIncIn- 

natl.  O . . ” 

Adv.  Mar.  6  to  27. 

Apr.  4  Rip-Rap — Block  laland.  R 


EXCAVATION  AND  DREDGING 

Mar.  21  Cleveland.  O . Mar.. 

Apr.  4  Whiteside.  Ill . Mar. 

Adv.  Mar.  6  to  27. 

8  HollandslA  Mlaa . Feb. 


ns 


